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VIEWS, NEWS AND INTERVIEWS. 

A well known naval officer, now 
stationed at Key West, Fla., writes 
to the EvectRIcAL Review as fol- 
lows: ‘* The ‘ Bache’ brought over to 
the quarantine hospital here a num- 
per of the survivors of the ‘ Maine.’ 
One of these wounded jackies, when 
asked to tell what he knew of the 
frightful explosion, said: ‘ Well, sir, 
[ was a-corkin’ it off in me hammick, 
sir, when I hears a hell of a noise. 
Then, sir, the nurse says, ‘‘ Sit up an’ 
take this.” That’s all I know, sir.’” 

Ex-Senator Calvin S. Brice is said 
to be interested in ascheme to run an 
electric road up the Kaw Valley, from 
Kansas City to Lawrence and Topeka, 
a distance of fully 60 miles. Accord- 
ing to an exchange, it is proposed to 
change the valley from a continuous 
cornfield, yielding annually from $10 
to $20 per acre, to a vegetable and 
fruit-growing region, which will re- 
turn from $200 to $500 per acre per 
year. By meansof the proposed road 
these products can be delivered into 
the Kansas City market in from 15 
to 50 minutes from the time they are 
gathered. By cutting the present 
immense tracts of land, some of them 
over 2,000 acres in extent, into five, 
10 and 20-acre tracts, it is expected 
that a great increase to the popula- 
tion of the Kaw Valley will follow, 
and that it will become the greatest 
garden in the world. 





Some time ago the Bullock Electric 
Manufacturing Company, of Cincin- 
hati, secured a contract for supplying 
the Brooklyn Navy Yard with a dozen 
electric motors of large capacity for 
operating drills and other machinery 
used in the construction departments 
of the yard. Last week the company 
received telegrams ordering work on 
the motors hastened to completion 
with all possible dispatch. 

[t is unofficially stated that the 
big snowstorm of a month ago cost 
the New England ‘Telephone and 
Telegraph Company in the neighbor- 
hood of $100,000, exclusive of loss of 
business. he company had to re- 
place 2,000 poles, which cost on an 


average about $15 each. There was 
a great deal of wire that was so 
tangled as to be useless. The cost of 
labor, however, was the largest item. 
The storm was almost wholly confined 
to the territory of the New England 
company. The Southern New Eng- 
land company was only damaged to 
the extent of about $5,000. 


A Boston paper says that a four- 
inch circular saw for the amputation 
of limbs is being installed at the 
Emergency Hospital in that city. 
An electric motor will furnish the 
power to run the device. The saw 
will be mounted on a flexible shaft 
like that which a dentist uses, only 
larger. The bearings, in which runs 
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the saw arbor, are attached to a handle 
by which the surgeon is able to direct 
the saw at any angle. Dr. Galvin 
and his assistants will be able to save 
considerable time by the use of this 
appliance. Not only does the saw 
cut much faster than a hand tool, but 
the heat of its rapid cutting sears the 
flesh and blood vessels, and the 
healing processes of nature are ad- 
vanced to a stage which by the old 
method is reached only after an hour 
or two. 


The Maryland Legislature is going 
to experiment with the question of 
street-car fares. A bill has been 
introduced in that body providing 
for three-cent fares when seats in 
street cars are full. The bill provides 
that when the car is full and seats 
are all occupied passengers who are 
forced to stand are to be charged but 
three cents. 


A syndicate of New York and 
Saratoga capitalists is reported to 
have purchased, at a cost of $20,000, 
the land in the vicinity of Hell Gate 


Rapids on the upper Hudson, about 
seven miles above Glens Falls, N. Y. 
The intention is to use the great 
water-power at that point as the 
motive power for au electrical plant. 
A dam and power-house are to be 
erected, and with the electricity gen- 
erated therein a railroad to be known 
as the Saratoga Northern, running 
between Saratoga Springs and South 
Glens Falls, is to be operated. This 
road is to have branches to inter- 
mediate points and also to Glens 
Falls, Sandy Hill and Fort Edward. 


An exchange says that rapid-test 
soundings were required in some 
work on a railway line between Paris 
and Havre, where the cast-iron via- 
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duct of Bezons was replaced by an 
arch bridge alongside. The old 
foundations for six channel piers 
were removed to the bottom of the 
river. It was required that the river 
bed should be carefully leveled. After 
it had been dredged the bottom was 
explored by means of a horizontal 
bar of iron about 20 feet long, which 
was suspended at each end frum a 
framework uniting two flat boats in 
catamaran fashion. This beam was 
lowered close to the bottom, and the 
boats were gradually moved along in 
the direction transverse to the length 
of the bar. When the scraper en- 
countered no irregularity, the sus- 
pending chains hung vertically, but 
as soon as either end was deflected by 
contact with any obstruction an elec- 
tric circuit was closed, which caused 
an alarm to be rung. The boat was 
stopped and the obstruction located 
by means of sounding poles. In this 
way small stones, down to a diameter 
of four inches, were easily located, 
and the bed of the river was leveled 
to within that amount of irregularity. 
This method proved rapid and suc- 
cessful. 
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REMARKS UPON X-RAY TUBES. 


A REVIEW OF THE EXPERIMENTS THAT 
HAVE BEEN MADE IN THIS IN- 
TERESTING FIELD, 


BY C. C. HUTCHINS.* 


I have been much interested in 
reading the Roentgen-ray notes, by 
Mr. William Rollins, in the Evec- 
TRICAL REVIEW, and can but admire 
the patience and intelligence with 
which he is working upon this in- 
teresting subject, and all must feel to 
congratulate him upon the valuable 
results that he has obtained. 

I, however, may be allowed to re- 
mark upon a tendency which he ex- 
hibits to confound what is strictly 
scientific fact with what is more 
matter of opinion or working hypoth- 
esis. Thus, he speaks of ‘‘ that re- 
markable fact of Mr. ‘Tesla’s that 
molecules of the residual gases went 
out through the glass walls.” 

I believe there are other and 
more probable ways of explaining the 
rise in vacuum of a Crookes tube. 

Again, Mr. Rollins asserts that 
tubes give X rays of different wave 
lengths, depending upon the degree 
of exhaustion and potential employed. 
ILave such differences in wave length 
ever been measured ? Can he refer 
us to any work showing that any such 
exist? That the phenomena observed 
in tubes of various degrees of exhaus- 
tion do admit of such an explanation 
no one would deny; but that such is 
the correct explanation, I fear, we 
can not affirm, in the light of present 


knowledge. 

Under Article XXII we find: 
‘‘Oxygen was chosen on account 
of its reasonably high molecular 


weight, and because I had reason to 
believe these molecules would be 
easier than some others to break 
under electric stress into electro- 
negative and positive groups, a mat- 
ter of some importance, because 
Roentgen light and smashed mole- 
cules go together.” From the first 
part of this quotation (as also appears 
in another place in his discussion), it 
is apparent that Mr. Rollins believes 
that the heavier the molecules with 
which the tubes are loaded, the more 


* Professor of Physics at Bowdoin College 
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the energy that will be available in 
the cathodic bombardment. ~ We can 
assert that this is not so, for it is one 
of the fundamental facts of a gas 
that the average kinetic energy of 
its molecules is the same as for any 
other gas or mixture of gases under 
the same conditions. 

In regard to the second part of 
the quotation, that Roentgen light 
and smashed molecules go together, 
I fear we shall have to write ‘* Not 
proven.” Ordinary gases do, it is 
true, conduct by electrolysis, but 
that the same must hold true under 
the peculiar conditions of the Crookes 
vacuum has, I believe, never been 
shown. 

However we may feel inclined to 
criticise Mr. Rollins’s purely scientific 
or theoretical conclusions, there is 
no doubt but that he is going at the 
problem of producing the best tube 
for X-ray work in the best manner 
possible—by experiment and observa- 
tion. 

In this connection it may not be 
unprofitable to give some account of 
a series of experiments conducted by 
Prof. F. C. Robinson and myself, with 
a view to finding the best and most 
efficient form of X-ray tube. 

We were fortunate in being able to 
do this, in that we were both prac- 
tical glass-blowers, capable of making 
uny form of tabe that our ingenuity 
could suggest, and in having at hand 
the most perfect form of mercury 
pumps and other accessories. 

We went to work as soon as the 
earliest newspaper accounts appeared, 
and were making tubes with reflectors 
before any account of the invention 
had appeared in America. 

We were led to the use of the re- 
flector in this way: Finding, as every 
one has found, that when the cathode 
discharge is thrown against the glass 
the glass is quickly meited, we sought 
to protect this spot with an aluminum 
screen. This screen was found to be 
a source of X rays; and when other 
metals, sach as copper, iron, etc.,were 
substituted for the aluminum, the re- 
sulting effect was much increased, and 
was strongest when platinum was used 
for the screen, which last metal has 
continued in use. 

In those early days we made dozens 
of tubes for determining the best 
position of the cathode, and in one 
of these, which is still preserved, the 
cathode can be placed anywhere be- 
tween two and eight inches from the 


We only found that 


platinum target. 


it would not do to have the cathode 
pushed forward into the buib itself, 
although if the tube is to be used 
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with a static machine this position is 
all right, but will not work at all 
with the coil. The best distance 
between the cathode and screen is 
three to four inches, with the cathode 
set a short distance back in a tube 
and quite close to the glass all around. 

The first really efficient form of 
tube that we worked out is shown in 
Fig. 1; and for not too strong cur- 
rents it remains to this day the most 
efficient form of tube we have ever 
seen. Its particular advantage is, 
the bulb being quite small, can be 
made extremely thin—a point of the 
greatest importance which is gen- 
erally lost sight of. It will be seen 
that inthis tube the anode and screen 
are not connected—another supposed 
recent device—consequently the tubes 
never blacken however much used. 
During the process of exhaustion the 
tubes must be heated in some way. 
They may be heated strongly with 
the lamp, then cooled, and the 
process repeated until a sufficient 
vacuum is reached; but a_ tube 
pumped in this way rises very rapidly 
in vacuum, and is soon useless. If, 
however, the current is allowed to 
pass through the tube during the 
process of exhaustion, the vacuum 
will be much more permanent. 

This latter method is impracticable 
if the platinum is made the anode, 
because long before a vacuum is pro- 
duced the tube becomes opaque from 
blackening. Thus the independent 
anode is of the utmost value in pump- 
ing. 

In the other form of tube, Fig. 2, 
the platinum is carried upon a solid 
glass rod, which rod passes through a 
hole in the anode at A. The anodeis 
in the form of a triangle and fits 
snugly into the tube. 

It is of advantage to have little 
space behind the cathode, for the dis- 
charge takes place from every part of 
its surface, and it is desirable that as 
much as possible of the energy should 
be directed forward towards the plat- 
inum. 

The discharge from the back and 
edges of the cathode can be entirely 
prevented by coating the back of it 
with borate of lead, fusing it on. 
This makes a hard insulating glaze, 
which the discharge will not break 
through. As, however, there is 
usually plenty of current available 
this is not a point of great impor- 
tance. 

The most troublesome feature about 
X-ray tubes, as all have found, is the 
more or less rapid rise of vacuum. 
Leaving out of what the 
cause of this may be, we have every 


account 


inducement to overcome the difficulty. 
Potash, as Mr. Rollins says, is not 
the solution; for, however long it 
may be heated, water driven out 
from it soon fails to return, and the 
vacuum becomes too low. A large 
bulb lasts longer than a small one, 
and the life of a small one can be pro- 
longed by attaching to it somewhere 
an air receiver. This is a clumsy 
and imperfect solution of the prob- 
lem, however. 

Our first really successful expedient 
was to dust the inside of the bulb 
with a finely powdered mineral, 
which either, by the action of the 
discharge, produces enough gas to 
make up for what is lost, or by its 
mechanical action retains a large 
amount of occluded gas. Among a 
large number of minerals tried we 
have found smithsonite, roasted to a 
dull-red heat, and spodumene to be 
most suitable. 

A tube with a coating of one of 
these minerals, and properly pumped, 
has a life many times longer than has 
uw plain glass tube ; and we have sev- 
eral instances of their having been 
in continuous use for more thana year 
withont the vacuum becoming too 
high. But the remedy is not per- 
fect and the vacuum does slowly rise, 
therefore we apply this further rem- 
edy. Upon the tube represented in 
Fig. 2 will be seen a short tube set 
upon the stem. ‘This tube carries 
a small inner tube, inside of which is 
a platinum wire packed with pow- 
dered calcite. The wire is provided 
with an external connection as shown. 
When the vacuum becomes too high, 
connection is made with this calcite 
tube and the current passed for a few 
seconds. The result is that 
carbonic acid gas is thrown off, the 
vacuum is lowered aud the tube hasa 
new lease of life. Of course, some 
care and judgment is required to 
have the vacuum just right, but no 
difficulty is experienced. 

How long one of these tubes may 
last we have no means of knowing, 
never having been able to wear one 
out, or rather they have always failed 
somewhere else rather than from 
faulty vacuum. 

I have not taken space to describe 
any of our numerous interesting fail- 
ures, or even promising experiments, 
but have only indicated those lines 
along which we have met with suc- 
cess, hoping, if nothing more, that it 
may save some one the trouble of 
plodding over ground that we have 
pretty thoroughly trodden. 

Searles Physical Laboratory, 

Bowdoin College. 
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THE COMMERCIAL CABLE com. 
PANY. 


A VERY EXCELLENT SHOWING at THE 
ANNUAL MEETING, 





The annual mecting of the Com. 
mercial Cable Company was held 
last week. The revenue from the 
operations of the cable, after deduct. 
ing all expenses, amounted to $1,200.- 
155, an increase of $76,502 over the 
previous year. The net revenue from 
the land lines (Postal Telegraph Vom- 
pany) was $645,185. The net rev. 
enue from the combined systems wag 
$1,845,341. Out of this have beep 
met the interest on the first mortgage 
bonds and debenture stock, dividends 
of seven per cent on the stock and 
bonus of one per cent on the capital 
stock—a total of $1,440,000—leaving 
the balance of net revenue for the 
year $405,341.12. The further sum 
ot $250,000 will be set aside and in- 
vested in high-class securities as an 
addition to the reserve fund, which 
will then stand at $2,608,329. There 
have been added to the land line 
system during the year 933 miles of 
new pole line and 3,966 miles of 
wire. 

The directors elected for the ensu- 
ing year were as follows: John W. 
Mackay, James Gordon Bennett, 
Gardiner G. Howland, Col. William 
Jay, George G. Ward, Sir William C. 
Van Horne, E. C. Platt, the Rt. Hon. 
Lord Strathcona and Mount Koyal, 
Charles R. Hosmer, Thomas Skinner, 
Clarence H. Mackay, Albert B. 
Chandler and Dumont Clarke. 

At the meeting of the directors 
which followed, the following officers 
were named: J. W. Mackay, presi- 
dent; G. G. Ward, vice-president 
and general manager; C. R. Hosmer, 
A. B. Chandler and C. H. Mackay, 
vice-presidents ; E. C. Platt, treas- 
urer; Albert Beck, secretary, and 
J. O. Stevens, assistant secretary. 

- alee 
Western Office of the Keystone 
Electrical Instrument Company. 

The Keystone Electrical Instru- 
ment Company, of Philadelphia, of 
which Mr. J. F. Stevens is the well 
known manager, has appointed Mr. 
W. R. Garton, Ashland Block, Chi- 
cago, Ill., its western representa- 
tive. Mr. Garton’s large acquaintance 
and business activity will undoubt- 
edly result in largely increased west- 
ern sales of the excellent apparatus 
mapufactured by the Keystone com- 
puny. Since the first of the year this 
company has been working night and 
day to keep pace with its orders, and 
is now arranging to largely increas¢ 
manufacturing facilities, 
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SCIENCE ABSTRACTS. 


We present below interesting sci- 
entific notes abstracted from the 
apers of different authors, issued by 
the London Institution of Electrical 
Engineers. The author’s name pre- 
cedes each paragraph. 

Acoustic Resonators, P. Lebedew— 
The author investigates the pondero- 
motor forces due to the mutual in- 
fluence between the exciting wave and 
the forced vibrations of the resonator, 
as distinguished from the direct action 
of the wave and the reaction of the 
resonator. He uses a Kundt rod asa 
source of sound, and a short thin- 
walled glass tube, tuned by a cork 
stopper, a8 resonator. He finds that 
a plane wave falling on the resonator 
repels it from the source. ‘his re- 
pelling force is a maximum for perfect 
unison. In the immediate neighbor- 
hood of the source the analogy be- 
tween the behavior of acoustic and 
electromagnetic resonators is perfect. 





Action of Radiation on Sparks, 
A. Sella— The author describes a 
quantitative method of studying the 
action of the radiation from one spark 
on another. Across the terminals of 
the gap of the latter spark is con- 
nected a coil of wire which is placed 
in a vessel, of five litres volume, con- 
taining air. When a discharge passes 
part of the current goes through the 
coll, and the heat produced causes 
the air to expand, and thus drivesa 
column of mercury along a tube con- 
nected with the vessel. There are 
some pretty and ingenious devices 
described, for making the vessel act 
at various temperatures and press- 
The effect of the radiations 


ures. 
is to considerably diminish the 
quantity of heat produced in the 


shunt coil. 





Voltage of an Induction - Coil, 
A. Ooerbeck—The efficiency of an 
induction-coil should be specified in 
terms of its maximum voltage instead 
of its maximum length of spark. 
The voltage of a terminal may be in- 
vestigated by attaching toit a needle- 
point and gradually approaching a 
charged conductor to it. The poten- 
tial at any point from the spherical 
conductor is easily calculated. The 
distance at which the first permanent 
deflection of the electrometer con- 
nected with the needle-point takes 
place is called the critical distance, 
and marks the discharge potential. 
Measurements thus made show that 
for a given apparatus and interruptor 
the ratio of the maximum voltage of 
the secondary to that of the primary 
Ig Very nearly constant. 


Glow in a High-Frequency Field, 
H. Ebert and E. Wiedemann—The 
authors enclosed insulated wires and 
rods in exhausted bulbs placed be- 
tween the terminal condens.r plates 
of a Lecher wire system. If a metal- 
lic rod lies parallel to the axis of 
the condenser, a slight evacuation 
suffices to show a blue glowing light 
against both ends of the rod on the 
glass surface, which spreads out in all 
directions and shows figures resem- 


- ELECTRICAL REVIEW 


bling the positive forms of Lichten- 
berg figures. As the pressure is di- 
mivished the glow extends towards 
the dark center of the rods until the 
ends are joined by a red bridge of 
light across the middle of the rod. 
Outside the red light is a dark space, 
which is succeeded by an equatorial 
hollow cylinder of reddish light. 
When exhaustion is carried still fur- 
ther, the various strata coalesce and 
the appearance begins to resemble 
that of a bulb without a rod in it. 
On substituting cylinders for the 
bulbs and mounting them with their 
end surfaces towards the condenser 
plates, the ends of the rod are ob- 
served to glow at pressures as high as 
50 millimeters, and at the same time 
cones of light, separated by positive 
glow, converge from the end surfaces 
towards the end of the rod. At one 
millimeter pressure the glow covers 
the whole rod, and forms a bridge at 
the center. The formation of the 
bridge occurs the earlier the narrower 
the rod. 





Capillary Electrometer, U. Behn— 
This is an experimental test of War- 
burg’s conduction-current theory of 
the capillary electrometer, which, as 
far as it goes, results in a Verification 
of that theory. If it is the solution 
of a mercury-salt which reduces the 
surface tension of the mercury, this 
salt must be proved to exist, and its 
nature must be investigated. ‘To do 
this, the author employed two beakers 
containing mercury and sulphuric 
acid, and joined by a siphon contain- 
ing an earthenware diaphragm. A 
current was sent through the mercury, 
the liquid and the mercury in the 
other vessel. A salt was actually 
formed, and proved to be mercurous 
sulphate. A quantity of this salt 
was then added to the cathode liquid. 
The same salt was then observed to be 
formed in the anode liquid by solution 
of the anode. When the Hg, SO, 
was added to both liquids to satura- 
tion, crystals of the substance were 
precipitated in the anode liquid, and 
mercury was at the same time de- 
posited in the cathode vessel. The 
amount of mercury so deposited was 
94 per cent of the amount expected 
from the voltameter readings. The 
remaining six per cent are not yet 
accounted for. 

Gray and Red  Incandescence, 
O. Lummer—H. F. Weber observed 
in 1587 that the first appearance of 
light in a glowing substance is not 
red, but a misty gray, which flits 
about and can not be accurately 
located with the eye. ‘This is ex- 
plained by the author on the assum p- 
tion that the gray glow is a sensation 
of the rods in the retina, and the red 
glow a sensation of the cones. When 
the gray glow sets in (about 400 de- 
grees) the fovea centralis is unaffected, 
since it contains cones only. It is, 
therefore, impossible to fix the eye 
upon the glowing body, which is only 
seen by the peripheral regions of the 
retina. As soon as the red glow be- 
gins the center of vision is brought 
into play, and the image becomes 
steady. 





METHOD OF HANDLING METERS. 


HOW THE METER DEPARTMENT OF A BIG 
CENTRAL STATION IS MANAGED, 





The meter department of central 
lighting stations is one of utmost im- 
portance to the lighting business, 
electric lighting in particular, and 
this department has in its immediate 
work the determining of all revenues 
received by the company, and that it 
should be conducted under the best 
possible system can be well imagined 
by those interested in electric light- 
ing. By carelessness of its employés 
a customer’s bill may be made con- 
siderably larger or smaller than it 
really is, and if the former there is 
immediate danger of losing the cus- 
tomer, and if the latter, the bill of 
the next month, which would natu- 
rally be larger, would be brought in 
for comparison, and then more 
trouble. 

It will be interesting to read the 
details and workings of an up-to-date 
meter bureau at a large central station, 
and it is the purpose of the writer to 
set forth in this article briefly an 
accurate description of such a depart- 
ment, giving the manner of installing, 
reading, testing, etc., of meters; 
and losses to companies by reason of 
meters of large capacity not recording 
on light loads. 

A room 30 by 30 on the ground 
floor of a building away from the 
station some little distance, to avoid 
any jarring, thoroughly lighted by 
large windows and overhead by sky- 
lights, with two walls built up with 
shelving, one side for burned-out 
and damaged meters for repair, and 
the other side for meters ready forin- 
stallation, all arranged in tiers accord- 
ing to size and whether two-wire or 
three-wire, and can be got at without 
delay, and another wall, occupied bya 
large meter test board, is the meter 
department. 

The meter test board is quite an 
elaborate affair, and is the important 
adjunct to the meter room. It 18 
made of marbleized slate, and stands 
about two feet out from the wall and 
four feet from the ground, supported 
on an angle-iron frame. It is 14 feet 
long by 8 feet high. On the center 
slab, running up and down, are the 
instruments, two Weston voltmeters 
and one ammeter, und a rheostat, 
also one single-throw  triple-pole 
switch, and one single-throw double- 
pole switch. One-half of the board 
is wired on the three-wire system, 
and the other side on a two-wire sys- 
tem. On either side there are eight 
rows of lamps, 12 in each row, of 32 
candle-power, and on the center slab 
three 16 candle-power colored Jamps. 
These colored lamps are to indicate 
when the board is in use, whether the 
220-volt current is used, the two 
lamps in series burning, or the 110- 
volt side. At the bottom of each 
row of lamps is a small snap switch 
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for the turning on and off of one row 
of lamps atatime. One row can be 
used, or all the lamps, or as many as 
is necessary for the capacity of the 
meter under test. Just beneath these 
snap switches are flexible, highly 
insulated cables, three feet Jong, and 
at the end of each is a brass coupling 
made to fit the connections in the 
meter, and also to fit the brass con- 
nections on the board, when the 
cables are not in use. These cables 
are marked ‘* Service” and ** Lights,” 
aud meters for test are connected and 
tested, as will be explained in another 
paragraph of this article. For some 
of the larger meters this board has 
not the ampere capacity to test them 
on full load, and as asimple auxiliary 
resistance to the lamps a water rheo- 
stat is used. This is made of an 
ordinary o1] barrel, placed on the 
roof of the building, or any out-of- 
the-way place, and controlled by 
means of pulleys from directly im 
front of the test board. By the aid 
of this barrel rheostat a sufficient 
number of amperes can be had to 
test the largest meters. The board 
is amply protected by fuses, and has 
three cut-out switches, and the danger 
of injuring meters through careless- 
ness is reduced to a minimum. 

The testing of meters comes under 
the immediate supervision of the 
meter superintendent, and the man- 
ner of test used in the department 
from which this article is written is 
as follows: : 

First, a new meter of the size de- 
sired is connected to the lamps on the 
board, and also with an ammeter, 
voltmeter and direct-reading watt- 
meter. For one hour this ‘‘ test” 
meter is put on various loads, care- 
fully watched and five-minute read- 
ings made from the instruments, and 
the revolutions of the meter are timed 
by a stop-watch. - Thus, it will be 
seen that a most careful and accurate 
check is kept. At the expiration of 
this test suspicious meters, and, in 
fact, all meters brought in, as well as 
those direct from the factory, which 
by jarring have in many cases either 
become slow or fast, have to be tested. 
The test meter and another one are 
connected together and run for four 
or five hours on minimum, half and 
maximum loads. The meter to be 
tested is carefully watched, adjusted 
and regulated, and when made accu- 
rate is carefully placed upon the 
shelf marked ‘* Meters for Installa- 
tion.” All meters are tested in this 
manner, and when one is sent out to 
be installed it is again subjected to a 
test for one-half an hour to insure 
its correctness and accuracy before 
being put up. 

The reading of meters, the book- 
keeping, the getting out of bills, etc., 
in vogue at this station is, no doubt, 
one of the best systems extant, a de- 
tailed description of which has never 
been made public. The object sought 
is simplicity and a quick and accu- 
rate method of getting results with 
the least possible cost and delay. 


This, no doubt, has been done. 
GeorGE H. Draper. 


(To be continued.) 
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OUR CANADIAN LETTER. 


MARKHAM, OnT.—Steps have been 
taken by the village to rebuild the 
waterworks and electric light plant. 


Nanaimo, B. C.—The Nanaimo 
Light, Heat and Power Company are 
seeking for an extension of their 
powers. 

OsHAWA, OnT.--The Oshawa Elec- 
tric Light Company will purchase 
1,500 or 2,000-light alternating dyna- 
mos and transformers. 

WINNIPEG, Man.—No decision has 
as yet been reached regarding the 
tenders for furnishing an electric light 
plant. An electrical expert will be 
engaged to report thereon. 


WELLAND, Ont. —The Welland 
Aqueduct Power Company has been 
organized to supply electric light, 
heat and power, with a capital of 
$25,000. 


NAPANEE, Ont.--The town has 
accepted the proposal of Mr. John R. 
Scott to supply electric light. Mr. 
Scott agrees to install an incan- 
descent and arc plant within one 
year. 

SpaNisH Mitts—The Massey Sta- 
tion Telephone Company propose to 
build a telephone line from Spanish 
Station to Spanish Mills. H. 8. 
Gloves and R. H. Harvey are inter- 
ested. 

MANIWAKI, QugE.—A company has 
been formed for the purpose of sup- 
plying electric light. The directors 
are Charles Logue, J. P. Tremblay, 
Dr. Mulligan and Rev. Father 
Laporte. 


RiMoOUSKI, QUE.—A company has 
been formed to construct a telephone 
line from this place to Matane, and 
work will be commenced in the 
Spring. The promoters are J. Elzear, 
G. Martin and others. 


BRIDGETOWN, N.S.—A company is 
being formed to supply electric light 
generated by water-power. It is pro- 
posed to lay an iron pipe five-eighths 
of a mile in length. Curry, Bent & 
Company are interested. 


ORILLIA, ONT.—The town council 
have still under consideration the 
question of obtaining power from the 
Ragged Rapids. It is estimated that 
the necessary plant for developing 
1,500 horse-power and transmitting 
15 miles will cost from $60,000 to 
$75,000. 

Rossta nD, B. C.—The Miner states 
that a new project is on foot to sup- 
ply the mines with electric power. 
The promoters are installing dyna- 
mos at the Kootenay Hydraulic Min- 
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ing Company’s plant on the Pend 
d’Oreille, back of Waneta, and trans- 
mitting electricity to Rossland, a 
distance of 17 miles. At the outset 
the plant will have a capacity of 750 
horse-power, but will be so constructed 
as to permit gre: tly increasing this 
power. About $170,000 has been 
subscribed towards the enterprise 
and there are still some $200,000 
shares in stocks in hand. Orson D. 
Archer & Son, of New York, are the 
eastern representatives of the project. 


a. &. ©, 
Montreal, March 10. 
a _ 
Electricity at the Omaha Exposi- 
tion. 


At the T'rans- Mississippi Exposition 
at Omaha all the recently discovered 
appliances for use of the army will 
be shown and illustrated in a prac- 
tical manner, and also the system of 
military telephones which is calcu- 
lated to aid the commanding general 
who directs the operations of an army 
corps in a future battle. By means 
of this apparatus, which has been 
perfected by Capt. James Allen, of 
the Signal Corps, under the direction 
of Gen. A. W. Greely, it will be 
possible to string a line of wire from 
point to point of an army’s communi- 
cations, and use the same wire for 
both telephoning and telegraphing. 
General Greely has declared it to be 
the most notable scientific advance of 
the year, the importance of which is 
not confined to military work alone, 
but may be applied the world over. 
The whole outfit weighs only 16 
pounds, including battery enough to 
work over any length of line that the 
corps would probably be called upon 
to operate. An operator may, there- 
fore, easily carry in his hand a com- 
bination telegraph and _ telephone 
office. With it, while one operator is 
engaged in telegraphing a message in 
Morse characters, another may, over 
the same wire, talk telephonically 
with another station, the distant 
operators hearing only their own 
messages. 

The importance of an exhibition 
at the Trans-Mississippi Exposition 
which would combine and practically 
demonstrate the latest applied uses of 
electricity was early suggested by the 
exposition management which finally 
led to the creation of a bureau of 
electricity, Prof. R. B. Owens, of the 
Nebraska State University, director. 
The applications for space in this 
section now on file indicates that the 
field of electrical science will be of 
wide-reaching interest. Exhibits, it 
is announced, will be made by Thomas 
A. Edison and Nikola Tesla. 
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A Notable Gathering of Newspaper 
Men in Honor of a Visitor 
from France. 

A number of prominent newspaper 
men of the country were the guests 
of Charles Graef & Company at an 
elaborate dinner at the Holland 
House, Monday evening, March 7. 
The banquet was given in honor of 
Mr. Henry Anger, a partn:r of Veuve 
Pommery, Fils & Cie., of Rheims, 
France, the hosts representing the 
Pommery champagne in this country. 

Mr. Henry G. Graef presided, the 
beautiful gilt room of the hotel being 
used for the occasion. The novelty 
of a welcoming address delivered 
through the graphophone was an 
attractive beginning of a very enjoy- 
able evening. In the course of his 
address, thus delivered, Mr. Graef 
said : 

We think it fit that a company composed 
of so much intelligence and enterprise 
should in some manner recognize the devel- 
opment and progress of the age, and be- 
stow honor on the inventive genius of our 
own countrymen. To that end I have laid 
tribute upon science to the extent of making 
this welcome to you through the grapho- 
phone. 

The table and rooms were most 
elaborately decorated with flowers and 
vines and the silver souvenirs and 
menus were exceedingly rich and 
handsome. Mr. William Cullen Bry- 
ant, of the Brooklyn Zimes, presided 
as toastmaster. The first toast of the 
evening was given by the visitor from 
France in the following words : ‘‘ The 
health of Mr. McKinley, President of 
the United States,” which was re- 
ceived with great applause. Mr. 
Anger spoke of his visit to the White 
House and how he was impressed 
with our Republican simplicity as 
compared with the royal splendor of 
the old countries. A number of inter- 
esting and witty after-dinner speeches 
were made by Chester S. Lord, W. J. 
Arkell, A. E. Bowers, Samuel Walter 
Taylor and others. Mr. Frank Pres- 
brey was master of arrangements for 
the occasion and has the honor of 
having planned one of the most 
delightful banquets ever given in this 
great metropolis. 

In addition to the representatives 
of the Pommery Company, among 
those present were the following well 
known newspaper men : 

Hon. William Berri, 
Union, Brooklyn. 

Hon. W. J. Arkell, Judge, New 
York. 

Mr. Frank B. Noyes, Star, Wash- 
ington, D. C. 

Mr. John A. Sleicher, 
Weekly, New York. 

Mr. Beriah Wilkins, Post, Wash- 
ington, D. C. 


Standard 


Leslie’s 


Mr. R. E. A. Dorr, Mail and 
Express, New York. 

Mr. Pomeroy Burton, agle, 
Brooklyn. 


Mr. James Elverson, Jr., /nquirer, 
Philadelphia. 

Mr. Chester S. 
York. 


Lord, Sun, New 
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Mr. W. J. 
Buffalo. 

Mr. George F. Fielder, Post, Hart. 
ford. 

Mr. Samuel Walter Taylor, Ride, 
and Driver, New York. 

Mr. Bradford Merrill, World, New 
York. 

Mr. Arthur E. Bowers, 
New York. 


Connors, Inquirer. 


Tribune, 


-—--+ 
Probably Thought It Was an Elec. 
tric Wagon. 


Recently, says the Boston Herald, 
two gentlemen, driving in a wagon- 
ette, were smoking, when a spark 
falling from one of their cigars set 
fire to some straw in the bottom of 
the carriage. 

The flames soon drove them from 
their seats, and while they were ex. 
tinguishing the fire a countryman, 
who had for some time been follow. 
ing them on horseback, alighted to 
assist them. 

“‘T have been watching the smoke 
for some time,” said he. 

‘‘Why, then, did you not give us 
notice ?” asked the astonished trav- 
elers. 

“Well,” responded the man, “‘there 
are so many new-fangled notions now- 
adays I thought you were going by 


steam.” 
———~-e— 


Double-Deck Cars on Broadway— 
A Good-Sized Bank Account. 


The Metropolitan Street Railway 
Company, of New York, has definitely 
decided to take out the cable on 
Broadway and substitute an under- 
ground electric system. When the 
new electric system is inaugurated, 
it is proposed to put on double 
deck cars, not only on Broadway, but 
also on Sixth avenue. 

At present the company has nine 
power houses. It is proposed to re- 
duce the number to three. We up- 
derstand that the company has about 

7,600,000 of cash in bank.—Boston 
News Bureau. 

= ; 
Warren-Medbery Company. 

The Warren—Medbery Company, 
of Sandy Hill, N. Y., has been in- 
corporated to manufacture electrical 
supplies ; capital, $25,000. Directors: 
Horace J. Medbery and S. C. Med- 
bery, of Ballston Spa; H. B. Warren, 
of Yonkers, and W. H. Cunningham, 
H. E. Tidmarsh, “Lincoln Paris and 
G. W. Wait, of Sandy Hill. 

Arizona News. 
[From the San Francisco Call 

C. T. Rittenhouse, former editor 
of the Electrical World, New York, 
is a late arrival in Tucson. He is in 
search of health. 
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A Modern Direct-Driven Dynamo. 


The Western Electric Company, of 
Chicago, some tim’ ago placed on the 
marketa line of direct-driven arc dyna- 
mos, connected to Willans engines, 
which, judging from recent tests, bid 
fair to become widely adopted by the 
modern engineer. Our illustration 
shows one of several of these sets re- 
cently installed in Detroit, where the 
apparatus not only demonstrated its 
high economy under normal condi- 
tions, but also took an overload of 
from 50 to 70 per cent for some time 
without any injurious results. 

The dynamos are of the bi-polar, 
horseshoe frame type, have ironclad 
armatures, and self-oiling, self-align- 
ing bearings, provided with visual 
oi] gauge and drain. With the con- 
struction adopted, the removal of the 
armature for examination or repairs 
is a very simple matter. The bear- 
ing bracket affords a convenient seat 
on which the armature rests; at the 
same time the armature is very rigidly 
supported, as the end of the shaft 
rests in the pulley end bearing. This 
allows the armature to be worked 
upon conveniently. 

The bearing may be removed in 
about five minutes, the pulley in 
three, and the commutator in ten to 
twenty minutes. The average time 
taken for one man and helper to wind 
an armature coil for an 80-light 
machine is 50 minutes, the coils in 
this armature being of average size. 

These points are fully appreciated 
by all central station managers, and 
especially by those who have had 
occasion to completely dismantle their 
dynamo so as to examine the arma- 
ture. 

The operation of the machines is 
all that the most critical can desire. 
The lamps can be thrown on or off in 

groups equal to 20 per cent of the 
capacity of the machine from full 
load down to short circuit, or vice 
versa, and the regulator will compen- 
sate for the changes without flashing 
the machine. Or the whole load may 
be thrown on or off instantly, and the 
regulator will compensate for the 
change in a few seconds. 

The machines withstand without 
injury the ordinary accidents of oper- 
ation, such as open circuit and short 
circuit, and either side of the circuit 
may be grounded to the frame and 
the circuit opened without injuring 
the insulation. A test was recently 
made to ascertain the rise in potential 
at the terminals of an 80-light ma- 
chine. A load of 90 lamps on a very 
short line was put on the machine and 
the line opened as nearly instantane- 
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ously as possible at the switchboard. 
The potential was taken at the ter- 
minals of the machine with a Weston 
voltmeter. With the machine run- 
ning at 4,500 volts the voltmeter 
swung up to 5,500 volts; when the 
circuit was opened, at a load of 3,300 
volts, the needle swung to 4,400. 

The machines are designed to run 
14 hours on any load from dead short 
circuit to full-rated oapacity, without 
heating any part more than 80 degrees 
Fahrenheit above the surrounding 
air. 





one of the two men who have gone no 
one knows whither with Andrée, in 
the bold endeavor to reach the North 
Pole by balloon; Mr. Walter Well- 
man’s predictions as to the probable 
fate of the Andrée party ; Herbert E. 
Hamblen’s account of his own adven- 
tures as a locomotive engineer ; and a 
true story of the ingenuity and 
bravery of a Chicago fireman — all 
dealing with matters of fact, are still 
full of the very stuff which the 
novelist (too often in vain) beats 
his brains for. Charles A. Dana’s 
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LITERARY. 


The March Home Magazine, with 
a handsomely engraved picture of the 
ill-fated warship ‘‘ Maine,” and with 
an article of exceeding patriotic in- 
terest on the life of Captain McGiffin, 
the American hero of the recent 
Chinese - Japan war, is especially 
timely just now. Aside from these 
strong features, in a general pictorial 
and literary way the March number 
will be found to surpass any previous 
issue of this uniformly good 
periodical. 

The March number of MeClure’s 
Magazine might be characterized in a 
sentence as a literary and pictorial 
exposition of the heroic side of real 
life. A letter from Nils Strindberg, 


personal recollections of Grant, Sher- 
man, Gordon Granger, and ‘‘ Fighting 
Joe” Hooker, as he saw them in the 


midst of the particularly ‘‘ spectacular 
military movements” of the battle of 
Chattanooga: and of Secretary Stan- 
ton, as Mr. Dana worked with him 
day and night in the War Depart- 
ment—still further emphasize the 
heroic side of life. 


: alive . 
A New Incandescent Light. 

Dr. Nernst, Gé6ttingen, Austria, 
has a new incandescent light. The 
alternating current is used, and he 
has discovered ‘‘a new incandescent 
body for electric lamps,” which here- 
tofore was believed to be a non con- 
ductor. As prepared by the doctor 
these ‘* bodies will resist high tem- 
peratures for a long time.” 
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PERSONAL. 

John C. Brackenridge, who has 
been the engineer of the track depart- 
ment of the Brooklyn Heights Rail- 
road for the past four years, has been 
made chief engineer of the entire 
system in place of J. T. Whitlesey, 
resigned. 

Mr. George Bullock, president of 
the Bullock Electric Manufacturing 
Company, of Cincinnati, has gone to 
San Francisco to superintend the in- 
stallation of a dozen new electric 
motors recently shipped to the San 
Francisco Hraminer. 


Mr. Robert Edward Peake, A. M. 
I. C., electrical engineer of the firm 
of Clarke, Forde & Taylor, No. 4 
Great Winchester street, London, was 
in New York for a few days on his 
way home from Jamaica. Mr. Peake 
was on board steamship ‘‘ Scotia” on 
behalf of the Direct West India Cable 
Company during the laying, by the 
Telegraph Construction and Main- 
tenance Company, of the direct West 
India cable from Bermuda to Turks 
[sland and Jamaica; has done tele- 
graph and cable work all over the 
world, and in 1895 he observed on 
behalf of the owners the laying of the 
cable in the bed of the Amazon River 
from Para to Manaos. Mr. Peake’s 
visit to New York was made quite 
enjoyable by the courtesy of the 
Commercial Cable and Postal Tele- 


graph officials. 
" eae ‘ 

Syracuse Rapid Transit Company. 

The statement of the Rapid Transit 
Company, of Syracuse, N. Y., for 
January shows a substantial increase 
in the earnings over the correspond- 
ing months last year, and a decrease 
in operating expenses. The gross 
earnings of January last year were 
$32,190.40, the earnings this year be- 
ing $37,487.44. The operating ex- 
penses for January this year were 
$20,548.92, as compared with $24,- 
011.52 last year. The net earnings 
for January this year were $16,938.52, 
as compared with $8,178.88 a year 


ago. 
8 oe ~ 


Bell Telephone Output. 

Bell Telephone reports its instru- 
ment output for the month ending 
February 20 as follows : Gross, 25,- 
897, an increase of 6,217 ; net, 13,107, 
wn increase of 1,442. Since Decem- 
ber 20, gross, 51,755; increase, 
17,641 ; net, 28,927: increase, 9,226. 
Total outstanding, 951,180, an in- 
crease of 157,630. 

ae ee 

‘he Kentucky Electric Light Com- 
pany, of Ludlow, Ky., with $30,000 
capital stock, has been incorporated. 
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The Institution of Electrical En- 
gineers, of London, has done itself 
proud in its treatment of Mr. Francis 
H. Webb, who was the active secre- 
tary of the institution for a great 
many years. Mr. Webb recently 
resigned the active secretaryship and 
was made honorary secretary, being 


retired on a pension. The institution 


has also presented to him a testi- 
monial in the form of a check for 
more than $3,000, and has given to 
Mrs, Webb a diamond brooch. 
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OVERHEAD TELEPHONE LINES 
AND STORMS. 

During the Winter just closed there 
have been several snow, sleet and wind 
storms which were especially destruct- 
The 


greatest damage done by these storms 


ive of overhead telephone lines. 


was in the territory embraced in the 
New England States. 
loss in one instance was over $100,000, 


The money 


besides the loss of business incident 
to thecrippling of the line. Of course, 
such large losses could not occur ex- 
During the 


the New 


cept to overhead lines. 
same storm noted above, 
York 
lines are largely under ground, did 
This is true 


of most of our large cities, where tele- 


Telephone Company, whose 


not lose a single wire. 


phone lines are rapidly being installed 
under ground, and it is also true that 
in the business portions of a great 
number of cities and towns there are 
The 
day may not be very far off when all 


no overhead telephone lines. 
telephone wires, both city and sub- 
urban, will be placed under ground, 
principally, of course, for economical 


reasons, 





BRITISH FAILURE 


slowness of 


ANOTHER 
The 
British 
allusion or sifuation was never better 


the 


humorous 


proverbial 
mind to grasp a 
illustrated than in the following reply 
to some comments made by the ELEc- 
The 
from London Lightning: 
By the 


TRICAL REVIEW. quotation is 


way * * * T note a 
paragraph which appeared in the 
ELECTRICAL REVIEW many months 
back, and which had almost escaped 
my memory. It was in reply to 
some comments of mine on a certain 
‘‘clambake,” and was intended to 
enlighten me as to the nature of the 
America cordial ** sarsaparilla.” After 
suggesting that Mr. Phillips should 
forward me a bottle of the said 
cordial, that I might know what it 
was like, our contemporary con- 
cludes : ‘With a bottle of this 
beverage in one hand and one of the 
wooden cigars Mr. Magden (sic). of 
Lightning, acquired at Niagara Falls 
in the other hand, our esteemed con 


frére would be in an ideal attitude to 


write funny things about American in- 
stitutions.” This strikes me as a very 
fine specimen of an American bull: 
with both hands occupied, I don’t 
quite see how I could write at all, 
unless I held the pen in my teeth. 
* .* * 


Isn’t that 


brother, read it again, 


rich? Read it again, 


SUBMARINE ELECTRIC LIGHTS. 
The diving operations about the 


‘* Maine” in 


sunken wreck of the 
Havana Harbor have been seriously 
hampered, owing to the muddy state 
of the water, which has almost pre- 
vented the divers from properly per- 
forming their work. Submarine elec- 
tric searchlights were used, the cur- 
rent being supplied from the plant on 
the lighthouse tender ‘* Mangrove,” 
which was stationed near the wreck. 
Just what the capacity and intensity 
of these searchlights were has not 
been made known, but it is apparent 
that there 
genius to be displayed in this direc- 
We believe that the first suc- 


is room for inventive 
tion. 


cessful use of submarine electric 
lights by divers was made when a 
wrecking crew searched for the treas- 
ure supposed to be on the sunken 
‘* Hussar,” off Port Morris, N. Y., 
which was described in the ELrEc- 
TRICAL REVIEW 


Since then it is believed that very 


some years ago. 


little progress in this direction has 
been made. 





The adoption to a large extent of 
American electric railway apparatus 
and engineering talent in Englaud 
has already become historical, and it 
now seems that Americans will also 
have an opportunity to invade France. 
The Department of State is authority 
for the report that the city of Niorte, 
France, proposes to have an electric 
railway and electric street lights. 
Communications on the subject should 
be addressed to the Mayor of the city 
of Nuorte, 
There is also a movement on foot to 


Deux-—Sévres, france. 
connect La Rochelle with the new port, 
La Pallice, by an electric railway two 
and one-half mileslong. Information 
on this question may be obtained from 
P. W. Morch, Chamber of Commerce, 
La Rochelle, France. It is probable 
that American bidders, in addition to 
French competitors, will have to meet 


British prices also. 





life 
throughout the electrical industry. 


There is and enierprise 
The only complaint to be heard is 
that prices are too low—that the 


hard-times competition of the past 
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three or four years has brought prices 


If the 
present demand and activity cop. 


to an unprofitable minimum. 


tinue, we think this situation yil] 
soon be remedied. 





Immediately after the telephone. 
rate editorial appeared in the Exxo. 
TRICAL REVIEW last week the ex. 
tremely unfair telephone bill before 


the Assembiy at Albany, N. Y., en. 
tered into a moribund condition. 
We do not think it will be resurrected, 
Modesty ends this comment. 





American dinate inventors will 
doubtless be interested in the fact 
that a prize of $3,000, named in 
honor of Galileo Ferraris, will be 
awarded at the approaching exhi- 
bition at Turin, Italy, for the most 
valuable invention exhibited for the 
application of electricity to industrial 
purposes. 


A press dispatch from Cleveland, 
Ohio, states that the reason for the 
collapse of the big wire and rod poolis 
that J. Pierpont Morgan & Company, 
who are large backers of the enter. 
prise, refused to advance funds to 
perfect it, because the owners of the 
Washburn & Moen mill at Worces- 
ter, Mass., placed what they be- 
lieve is too high a valuation upon 
their plant. The owners wanted 
$3,000,000 for their plant, and J. P. 
Morgan & Company would give only 
$6,000,000. Several Cleveland con- 
cerns admit that the deal is off. 





The Canadian Pacific Railroad 
Telegraph Company intends to stretch 
a copper telegraph wire from Mon- 
treal to Vancouver, and thus the 
2,910 miles of Canadian territory— 
from the Atlantic seaboard on the 
east to the Pacific on the west— 
will be connected by an unbroken 
band of copper. It will then be pos 
sible for the operator to sit in the 
office here and transmit messages to 
Vancouver direct. The wire to be 
used will weigh 300 pounds to the 
mile, and the total weight of copper 
will be about 450 tons. It is ex- 
pected to begin work on the new line 
not later than April 1, and to have it 
completed and working by mid- 
Summer. It will have automatic 
repeaters at Fort William, Ontario, 
and Swift Current, N. W. T. The 
wire will be worked duplex ; viz., two 
mestages at the same time in oppo 
site directions. The copper will cost 
about $250,000. 





Ma 


to | 
app 
Spa 
trat 
mo' 
mal 


fere 
com 
Ger 
ing 


qual 
time 
actu 
last 

$11 
dent 
crea 


clin 
thar 
M 


plan 
way 

atta 
from 
cont 
trici 
Sixt 
effec 
teres 
Eley 
orde 
oper 


gene 
stear 
Exc 
ditic 
waul 


Com 
i pe 
0) 
phot 
deel: 
with 
day 
Frid 





oO. 1] 


prices 
if the 
Con- 


will 


hone- 
LEC- 
@ ex- 
efore 
» en- 
ition, 
cted, 


3 will 


. fact 


1 be 
exhi- 
most 
r the 
trial 


land, 
r the 
001 is 
any, 
nter- 
8 to 
f the 
rces- 
~ be- 
npon 
nted 
ly 
only 
con- 


road 
etch 
on- 

the 
ry— 

the 
st— 
yken 
pos- 
the 
s to 
. be 
the 
pper 


line 
re it 
nid- 
atic 
rid, 
The 
two 


cost 


March 16, 1898 
Wall Street and the Electricai 
Stock Market. 

It is the prevailing uncertainty as 
to what may be done rather than the 
apprehension of actual war with 
Spain which has _ depressed the 
trading, and until this feeling is re- 
moved no activity in the securities 
markets need be looked for. 

The various electrical stocks suf- 
fered from the limited business in 
common with the rest of the list. 
General Electric was quiet, fluctuat- 
ing between 30 and 33. Some of 
the debenture 5’e sold at 101%. 

Blison Electric Illuminating of 
New York was practically neglected, 
only a small sale being reported at 
130. An additional $1,262,000 capi- 
tal stock was listed on the New York 
Stock Exchange during the week. 

Western Union sold up from 844 
to 874 on Wednesday, and then lost 
its gain when the rest of the market 
declined. The debenture 5 per cent 
bonds sold early in the week at 110. 
he regular quarterly dividend of 
1% per cent was declared payable 
April 15. The statement for the 
quarter ending March 31, partly es- 
timated, compares favorably with the 
actual figures for the same period 
last year. The net revenues increased 
$110,467, and after paying the divi- 
dend the total surplus showed an in- 
crease of $216,102. 

American Telegraph and Cable de- 
clined from 90 to 59 on sales of less 
than 200 shares. 

Mr. Whitney’s absence in the South 
has caused a postponement of some 
plans of the Metropolitan Street Rail- 
way Company. Considerable interest 
attaches in Wall street to the reports 
from good sources that the company 
contemplates the substitution of elec- 
tricity on Broadway and also on the 
Sixth avenue line, the change to be 
effected in the near future. Itis in- 
teresting to note that the Manhattan 
Elevated is said to have placed an 
order for air-brakes for use on cars 
operated by electricity. 

Throughout the fluctuations of the 
general market North American held 
steady at from 534 to 57. The Stock 
Exchange has listed $603,000 ad- 
ditional 5 per cent consolsof the Mil- 
waukee Electric Light Company. 

The United Traction and Electric 
Company has declared a dividend of 
i per cent, payable April 1. 

On the Boston Exchange, Bell Tele- 
phone on Monday sold at 251%, a 
decline of 814 points as compared 
with Saturday, but rallied during the 
day to 256, selling down to 246 on 
Friday. Total sales for the week 
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were only 872 shares. Erie Tele- 
phone -lost 1'% points Monday to 
664, regained its decline on Wednes- 
day, subsequently selling at 66. 
General Electric preferred was quiet, 
one sale of a fractional lot being re- 
ported at 89. New England sold 
during the week at 125 and 126, 
closing 125 bid, 127 asked. 

In Philadelphia, Electric Storage 
Battery common gained 5% points 
on ‘hursday to 24%, losing over half 
its gain on Friday, closing at 21%. 
The preferred stock advanced in 
sympathy with the movement in the 
common stock, selling at 2614 Thurs- 
day and reacting to 22% on Friday. 
Pennsylvania Heat, Light and Power 
opened at 21, sold down to 20, up to 
22%. closing near the top figure. 

General E'ectric on Saturday 
touched 29, closing at 2934 bid, 30 
asked; Western Union sold down to 
83% and closed 84 bid, offered at 
8414; North American was verv active 
between 514 to 5%. Ray. 

Wall Street, March 12. 





Telephones in Use in the United 
States. 

A misunderstanding exists in some 
quarters over the monthly instrument 
statements issued by the American 
Bell Telephone Company. It has been 
figured that the 951,i80 telephones 
outstanding, owned by the American 
Bell Telephone Company, show that, 
with a population estimated at 73,- 
000,000 by the Treasury Department, 
there is a telephone in use for every 
77 people. 

It is evident that itis not generally 
understood. that the Bell company 
counts every complete telephone as 
two instruments; that is, the re- 
ceiver is counted as one instrument 
and the transmitter as one instru- 
ment, so that, as a matter of fact, the 
company’s last statement showing 
951,180 telephones outstanding means 
that its sub-companies have 475,590 
complete telephones outstanding, or a 
telephone to every 154 people in the 
United States. 

This, of course, does not take into 
account the thousands of telephone 
instruments iv use not controlled by 
the Bell company. The fact that 
the instruments in use have increased 
the past year 20 per cent is considered 
a good indication of the increase in 
general business, and also accounts in 
a measure for the loss of telegraph 
companies on local business. 





Copy was receive? from several 
new advertisers this week too late to 
be included in our advertising pages. 
We publish 
These advertisements will appear in 
the ELectricaL REVIEW next week, 


this in explanation. 


National Electric Light Associa- 


tion. 

As already announced in the ELrc- 
TRICAL REVIEW, the next meeting of 
the National Electric Light Associa- 
tion will be held at Chicago on June 
7, 8 and 9 at the Auditorium I[otel. 
The Auditorium banquet hall in 
which the sessions of the convention 
will meet is one of the finest assembly 
rooms in the country. In the hotel 
parlors and basement space will be 
furnished for exhibits, but there will 
be no general exhibit, the manufac- 
turing and central station interests 
having agreed upon this point. 

The plant of the Chicago Edison 
company will be open to inspection 
during the convention and the com- 
pany willalso afford facilities for man- 
ufacturers to display their specialties in 
actual operation at the Edison plant. 
The local street railway and elevated 
railway companies have given assur- 
ances that they will co-operate with 
the local lighting companies to give 
the visiting delegates an opportunity 
to observe the alvancement that has 
been made in the electrical develop- 
ment of Chicago since the last con- 
vention in that city. Last Thursday 
a number of gentlemen were invited 
to confer with President Insull upon 
the arrangements for the entertain- 
ment of visitors during the convention. 


Many plans and suggestions were 
considered which will be duly an- 
nounced. Iu the meantime Presi- 
dent Insull will confer with 
the eastern representatives of 
the association and another meet- 
ing of the Chicago committee 


will be held on March 24, at which 
time the views of the eastern mem- 
bers will be heard and final action 
taken. It is proposed to hold the 
business sessions of the convention 
during the mornings and evenings of 
the dates named, devoting the after- 
noons to entertainment and sight- 
seeing. This plan has been tried at 
the conventions of the Association 
of Edison Illuminating Companies, 
and has proved satisfactory and popu- 
lar. 


Lighting in the Arctic 
Regions. 


Electric 


Electricity for purposes of street 
illumination in the far north is grow- 
ing rapidly in favor, says a London 
exchange. ‘The first town to adopt 
this form of illumination was Ham- 
merfest, Norway, which lies north of 
latitude 70 degrees, and now Tromsé 
is also lighted by electricity, which, 
during the long Winter nights, can 
certainly be used there to advantage. 
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LATE NEWS. 

The Erie Telegraph and Telephone 
Company increased its wire mileage 
in 1897 thirty-three per cent, having 
constructed 14,000 most of 
which was copper. 


miles, 


The City Council of Cumberland, 
Md., by a vote of 10 to 1, recently 
grauted the Maryland, Pennsylvania 
& West Virginia Telephone and Tele- 
graph Company a franchise to install 
a telephone system. 

The Erie Telegraph and Telephone 
Company has recently consummated 
an arrangement by which it absorbs 
the local telephone exchange in the 
city of Beaumont, Tex. The exchange 
has something over 100 subscribers. 

The New York market for copper 
was very strong toward the close of 
last week, with no offerings under 12 
cents. Sellers are indifferent and 
content to let the market take its 
course, fully conscious of its staying 
powers. 

The plant of the Lyons, N. Y., 
Gas Light Company was demolished 
by an interior explosion which oc- 
curred at 9.30 o'clock on Monday 
morning of this week. (George F. 
Sturges, who is believed to have been 
in the purifying room, can not be 
found. Loss, $10,000. 

It is reported that Mr. Vanderbilt 
has decided to broaden out the man- 
agement of the New York Central 
Railroad considerably, and that one 
of his pet schemes is the introduction 
of electric power to move trains in 
and out of the Grand Central station, 
New York city, and to estublish a 
distributing center outside of the city 
limits for all trains. 


Lord Kelvin’s Patents. 


Before the Philosophical Society at 
Glasgow, on the 23d ultimo, Dr. Mag- 
nus Maclean read a paper on ** Lord 
Kelvin’s Patents,” says our London 
namesake, There were, he said, 
altogether 47 patents from February 
20, 1858, to September 28, 1896—a 
period of 38 years. All of them could 
be conveniently classified under four 
heads: A. Patents relating to im- 
provements in electric telegraphic 
apparatus. B. Patents relating to 
improvements in navigational ap- 
paratus. CC. Patents relating to im- 
provements in generating, regulating, 
measuring, recording and integrating 
electric currents. D. Improvements 
in valves for fluids. Under the first 
head (A) there are 11 patents. Under 
the second head (B) there are 10 
patents. Under the third head (C) 
there are 24 patents. Under the 
fourth head (1)) there are two pat- 
ents. There are up to September 28, 
1896, 47 patents 
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MAGNETIC ORE SEPARATORS.* 





BY PROF. W. A. ANTHONY. 





From an early date the idea has 
been entertained of separating mag- 
netic from non-magnetic substances 
by the use of the magnet, but up toa 
very recent date it had hardly been 
thought of to do more than separate 
iron from other substances, or mag- 
netite and, perhaps, pyrrhotite from 
other ores. ‘The magnet has been 
used for separating iron chips and 
turnings from the brass chips collected 
in shops where both metals are worked 
together. Special magnetic separa- 
tors have been devised for the separa- 
tion of iron from rags used for mak- 
ing paper, and for separating from 
paper pulp the finely divided iron that 
is ground up with the rags in the 
paper engine, or that comes from the 
wear of the engines themselves. 

Numerous magnetic separators have 
also been devised for separating mag- 
netite from other ores, or from other 
substances with which it is often found 
associated, and descriptions of such 
machines, in which electro-magnets 
were used, will be found among the 
patents granted nearly 50 years ago, 
when the only sources of the electric 
current were the primary batteries 
then in use. With such sources the 
cost of the electric current was, how- 
ever, too great to warrant a very ex- 
tended use of magnetic separators, 
and until the invention of the dynamo 
machine reduced the cost of electrical 
energy, inventors and users of such 
separators generally had to content 
themselves with such results as could 
be obtained by the use of permanent 
steel, magnets. 

Theadvent of the dynamo machine, 
however, gave a new impetus to the 
design of magnetic separators, and 
from 1880 to the present time a great 
variety of such machines have been 
invented, making use of electro-mag- 
nets energized by means of currents 
from dynamo machines. 

The ways in which the powerful 
magnetic fields thus placed at the 
command of the inventor have been 
utilized to effect the separation of the 
magnetic from the non-magnetic ma- 
terials, are various and often interest- 
ing from the ingenuity displayed. 

But, however various the different 
forms, the general principle is always 
the same. ‘The mixed materials are 
carried into a magnetic field where 
the magnetic portion is diverted from 
the course it would otherwise take, 
and is thus separated from the non- 
magnetic portion and carried away 
and deposited by itself. 


* From Cassier’s Magazine. 
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ELECTRIC RAILWAY NOTES. 

The Chattanooga, Tenn., Electrio 
Railway Company. contemplates the 
erection of a transfer station on Broad 
street. 

The Temple Street Cable Railway, 
of Los Angeles, Cal., has been sold 
under foreclosure proceedings for 
$90,000 to the bondholders. 

The property and franchises of the 
Lynchburg, Va., Electric Company, 
including the street railway, have been 
sold at public auction, underauthority 
of the United States District Court, 
for $31,500 to Walter S. Johnson, 
president of the American Surety 
Company, of New York. 

The White Traction Company, of 
McKeesport, Pa.. which heretofore 
has been unable to get its street rail- 
way into the city, has purchased 
$100,000 worth of private property 
between Riverton and the B. & O. 
depot, and will build elevated tracks 
from the Riverton Bridge to Jerome 
street. 

At the annual meeting of the stock- 
holders of the West Newton, Pa., 
Northern Railway Company the fol- 
lowing directors were elected: W. W. 
Patterson, of Homestead, president; 
J. O. Tosh, of Pittsburgh; F. M. 
Null, Dawson; C. M. Suter, of Suter- 
ville; Dr. J. N. Weddell and T. F. 
Van Kirk, of West Newton. The 
proposed line is a trolley to extend 
from Bellevernon, and will be 20 
miles long. 

The report of the Rome City, N. Y., 
Street Railway Company for the 
quarter ending December 31, 1897, 
shows: Gross earnings from opera- 
tion, $996.10; operating expenses 
(excluding all taxes), $1,360.41; net 
loss from operation, $364.31; income 
from other sources than operation, 
$ 4.50; gross loss from all sources, 
$269.81; taxes on earnings and cap- 
ital stock, $25.98; net loss from all 
sources, $295.79. The same quarter 
in 1896 showed a net loss of $267.95. 


Augustin Coputo has entered suit 
against the United Traction Com- 
pany, of Pittsburgh, Pa., to recover 
$10,000 damages for personal injuries 
alleged to have been received at the 
hands of two employés of the de- 
fendant company. He alleged that 
on February 19, 1898, he boarded a 
Second avenue car and was carried 
beyond his destination. After some 
words, he claims, the conductor 
knocked him off the car, and then 
followed him, when another emplosé 
took a hand in the altercation. The 
plaintiff declares one of them struck 
him with a piece of iron and broke 
his skull. and also that his nose was 
broken in two places. 


REVIEW 


A Large Electric Traction 
Generator. 


What is claimed to be the largest 
generator for electric traction work 
ever built isnow under construction at 
the works of the General Electric 
Company at Schenectady, N.Y. When 
finished it will be installed at the 
Logan street station of the Louis- 
ville Railway Company, Louisville, 
Ky. On account of its large diameter 
the armature of this generator can 
not be transported over the railroads 
in its completed state, either erect or 
on its side. The generator will 
therefore be assembled in Louisville. 
The completed machine will have 22 
poles, an output of 2,400 kilowatts, 
or 3,000 horse-power, and will be 
driven at a speed of 75 revolutions 
per minute by a 4,000-horse-power 
cross-compound engine to be fur- 
nished by the Allis company. 

The generator will be constructed 
to stand an overload of about one- 
third, so that the capacity in case of 
emergencies may equal 3,200 kilo- 
watts, or over 4,000 horse-power. ‘lhe 
principal dimensions of the machine 
will be as follows: Diameter of field 
frame, 19 feet; width of field frame, 
4 feet 1 inch; diameter of armature, 
12 feet 9 inches; diameter of com- 
mutator, 9 feet 8 inches; diameter of 
shaft, 2 feet 3 inches. Total weight 
of armature and commutator, 83,000 
pounds. Width of armature, 5 feet; 
width of commutator, 2] inches. Total 
width of generator, 77 inches. ‘Total 
weight of generator complete, 174,- 
000 pounds. 

Previous to the manufacture of 
this machine the largest generators 
constructed for electric railway work 
were those of 1,600 kilowatts, or about 
2,500 horse-power, the first of which 
was used in the Intramural power- 
house at the World’s Fair. Dynamos 
of the same enormous output have 
since been installed in Philadelphia, 
Boston and Chicago. Four are also 
operating in the Kent avenue power 
station of the Brooklyn City Railroad, 
and two of similar size are now being 
added. At present this power-house 
contains the largest single exhibit of 
moving machinery in (Greater New 
York. In no other city of the state, 
with the exception of Niagara Falls, 
can 10,000 horse-power in engines 
and dynamos be seen in almost con- 
stant daily operation. 

-o- 

The Jansen Kill Electric Power 
Company, of Hudson, N. Y., has 
It is proposed to 
maintain a dams in the 
counties of Columbia and Dutchess. 
The capital stock is to be $100,000. 


been incorporated. 
series of 
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NEWS NOTES. 


About $100,000 is involved in a suit 
begun in the Circuit Court, at Qpj. 
cago, by the Siemens & Halske Elec. 
tric Company against the Wells ¢ 
French company and ©. W. Meysep. 
burg. The latter having been presi- 
dent of both companies named at the 
same time, is accused of favoring the 
Wells & French company to the detri. 
ment of the complainant company, 


The City of London Electric Light. 
ing Company, Ltd., has given notice 
that, due to the excellent financial 
results of the company’s operations 
for the year 1897, they have reduced 
the scale of charges for the supply of 
electric energy. The charges are 
modified on a sliding scale in pro. 
portion tothe amount consumed and 
divided into two classes, namely, for 
lighting purposes and for motive 
power for heating and cooking. Mr. 
J. Cecil Bull is manager and secre. 
tary of the company. 


The American Medical Association, 
the largest medical body in this 
country, is endeavoring to have 
created a National Commission of 
Public Health. The bill has been in. 
troduced in the House of Representa- 
tives, and was indorsed also by the 
American Public Health Association 
at its twenty-fifth annual meeting, 
held in Philadelphia, last October, 
The new commission, if created, will 
take the place of what is now known 
as the Marine Hospital Service, the 
commission being broader in scope. 


Claim of the National Conduit 
Company Against a Receiver. 


The National Conduit Company, 
of New York, has filed a complaint 
against Talcott H. Russell, receiver 
of the Connecticut Pipe Manufac- 
turing Company, alleging the in- 
fringement of its patent covering a 
conduit pipe, constructed especially 
for carrying underground electric 
wire. ‘The National company re- 
cently won its suit against the Con- 
necticut company on patent infringe- 
ment, but before the case was 
decided the latter company had 
gone into the hands of a receiver. 
A communication appeared in the 
ELECTRICAL REVIEW last week from 
the receiver, Mr. Talcott H. Russell, 
giving a legal opinion that the suit 
won by the National company did 
not extend to the receivership. It is 
evident, however, that the National 
company thinks otherwise. and has 
filed its claim for infringement dam- 
ages against the receiver. 
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The Passenger Kept His Seat. 
From the New York Sun 

Anybody could tell that he had 
- been across the Bridge on a 
trolley car before. Everything inter- 
ested him. Ile turned and twisted 
like an eel, trying to keep an eye on 
both sides of the car lest he should 
miss something. It was only when 
the car swung around the curve at 
the Park row end of the Bridge that 
he lost interest. Then he folded his 
hands over the curve of his waistcoat 
and stared stonily in front of him. 
He was little and plump and middle- 


never 


aged. 

“A w-neWaW-Wa W-hewaw-waw- 
whoop !” yelled the conductor in that 
strange language spoken by railroad 
employés. ‘his observation means, 
‘New York; all out here.” 

The little man didn’t stir, and ap- 
parently didn’t even see the glance of 


#8 





Fic. 1.—AN INTERESTING ELECTRIC MINING INSTALLATION.—INTERIOR VIEW 
or PowErR-HovsE 


contemptuous disfavor which the con- 
ductor bestowed upon him. 

“N’York, all out,” shouted that 
functionary point-blank at the man 
who still sat and sat still after all the 
other passengers had left the car, but 
it had no effect. The conductor 
stepped inside and said : 

‘Say, you got to get off. This is 
New York,” at the same time putting 
his hand on the persistent passenger’s 
erm. 

“Take your hands off me,” he said 
so sharply that the conductor jumped. 

“You going to get off, or ain’t 
you?” he said, recovering himself. 

There was no answer. 

“Say, Jim, call the inspector. 
Here’s a feller that won’t get out,” the 
conductor bawled to the motorman. 

In hustled an inspector. 

“ Here, here,” he said to the little 
man, reaching toward him. ‘‘ What’s 
the matter with. ee 

“Keep your hands off,” snapped 
the passenger so threateningly that 
the other stepped back and said to 
the motorman : 

‘Call a policeman.” 

In came the policeman with the 
conventional ‘‘ What’s the matter 
here?” on his lips. 

‘This is as far as you can go on 
this car,” he explained, mildly, to 
the obstinate passenger. ‘‘ This car 
goes back to Brooklyn.” 

“So do I,” said the little man. 

The policeman went out. he mo- 
torman and the conductor, who had 
been expectantly waiting to see the 
man “fired,” looked at each other 
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foolishly. ‘The little man pulled out 
a nickel, and looked at it affection- 
ately. 

“‘] thought there wasn’t any rule 
against it,” he said, softly, to the 
nickel. ‘Then he grinned genially. 

-—-- _ 

Amateur Model-Making Competi- 
tion at the Electrical and Kin- 
dred Industries Exhibition. 

A committee, consisting of Prof. 
Morris Loeb, Dr. C. A. 
Doremus, Dr. W. E, Geyer 
and Mr. ‘I’. C. Martin, has 
drawn up rules and regu- 
lations for an amateur 
model-making competition 
in connection with the 
electrical exhibition. Print- 
ed forms can be had at the 
office of the assuciation, 15 
Cortlandt street. Each class 
will have prizes not to ex- 





electro-dynamic type ; made by one 
or more boys under 21, so far us de- 
signing lathe work, assembling and 
finishing are concerned. 

{‘Jass B—Instrument of precision, 
made by amateur or student; in- 
cluding galvanometers, resistance 


bridges, ete. 
Class C—Practical application of 

electricity to 

assembling and 


communication, the 
finishing to have 








ceed $50 and bronze medals, the ex- 
hibits to be judged by a committee of 
five well known men. It is believed 
that the contest will awaken general 
interest and elicit some beautiful and 
interesting apparatus. ‘There are a 
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been the work of a single exhibitor. 

Class D—Ingenious application of 
electrical appliances to domestic, etc., 
uses by an amateur under 18; none 
of the apparatus to be necessarily of 
home manufacture. 
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made by a teacher, below the grade 
of college professor, for illustrating 
some electrical law. 
_—-_-+ 
An Interesting Electric Mining 
Plant. 


In the mines of the Lehigh Valley 
Coal Company, four miles north of 
Wilkesbarre, Pa., an interesting elec- 
trical installation has been in opera- 
tion during the past year. The main 
workings of the mines are under the 
Susquehanna River flate, eastward 
from the shaft toward that river from 
the Wyoming Hills—the western out- 
crop of the anthracite coal belt. As 
the workings were greatly extended 
the problem of handling the con- 
stantly increasing volume of water 
became daily more difficult and the 
haulage of coal by mules mcre expen- 
sive. A steam plant on the flats was 
impracticable on account of their 
submersion, and after careful investi- 
gation the company decided to use 
electricity for the operation of the 
mine pump, and an electric cable 
hoist for the haulage of the coal over 
an extension of the main gangway. 

‘The power-house is placed near the 
head of the main hoisting shaft and 
contains the main hoisting engines, 
the generator and its driving evgine. 
Steam is supplied from a battery of 
boilers set in another house about 200 
feet away. The dynamo is a General 
Electric slow speed 150-kilowatt 
direct-current six-pole machine, 
driven by a Ball automatic tandem 
compound non-condensing engine. 
The speed of the engine is 200 
revolutions per minute, that of the 
generator 400 revolutions per minute. 
The generator is compound wound 
for 500 volts at no load and 550 volts 
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great many young people and students 
in and around New York who find 
pleasure in handiwcrk of this char- 
acter. ‘The classes are as follows, 
and the exhibits must be entered a 
week before the exhibition begins : 
Class A—Working model or actual 
machine of a dynamo-electric or 


Ciass E—Design or working draw- 
ing of an electrical appliance or in- 
stallation made within the past twelve- 
month by a student of a recognized 
chartered institution, and bearing the 
instructor's certificate as to its bona 
fides. 


Class F— Design or instrument 


at full load. An oak switchboard is 
placed against the wall of the engine- 
room and current passes from the 
generator to the switchboard through 
heavily insulated copper cables sus- 
pended on porcelain insulators in a 
conduit under the floor. The conduit 
is provided with a removable cover, 
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allowing ready access to the cables. 
‘The board is provided with twodouble- 
pole feeder switches for the pump 
and hoist circuits, in addition to the 
main doubie- pole station switch. 
‘The pump circuit is protected by 
fuses, the hoist circuit by an auto- 
matic cireuit-breaker. KFrdm the two 
feeder switches the pump and hoist 
circuits are carried to the pole line. 
The positive and negative sides of 
each circuit are connected to suitable 
lightning arresters to protect the 
instruments and generators from the 
destructive effects of lightning. 

The pole line runs from the station 
toa point almost above the center 
of operations, and the wires are run 
through a bore hole especially drilled 
for that purpose. The poles are 30 
feet long, and eich carries one four- 
pin cross-arm with iron braces, 
wooden pins and glass insulators. 

The positive feeders for the pump 
and hoistcircuits consistoftwoseparate 
0v00 Brown & Sharpe wires, and two 
0000 Brown & Sharpe wires providea 
common return. At about 5,000 feet 
from the power-house two bore holes, 
each 350 feet deep, are driven from 
the surface of the flats. One is pro- 
vided with a six-inch iron pipe asa 
casing for the wires, the other with a 
12-inch casing for the pump dis- 
charge. ‘Thesix-inch pipe rises about 
18 feet above the surface of the 
ground; the opening is thus protected 
against any great rise of water during 
freshets. A small cable house 1s sup- 
ported on this pipe, into which the 
line wires pass and make connection 
with the cable in the bore hole. The 
two positive feeders are connected to 
two separate cables, the two common 
return wires to one large negative 
cable ; each cable is heavily insulated 
with rubber and jute braid and then 
leaded and armored with iron wire, 
protected from corrosive and electro- 
lytic action by tarred jute. The 
cables are supported from the top of 
the stand-pipe. The method of sus- 
pension of the cables is unique. Six 
cast-iron plates, one and one-fourth 
inches thick and 18 inches square, are 
drilled with three two-inch holes close 
together near the center of the plate. 
‘The six plates are placed one above 
the other on top of the stand-pipe, 
and the cables pass through the holes 
in all of the plates. The six plates 
are divided into three sets, each two 
ina set forming aclamp, tightened 
by several small bolts. As one cable 
passes through the bottom clamping 
set the iron-armored wires are spread 
out and tightly clamped between the 
two plates. Another passes through 
the hole in the first set and is 
clamped between the plates of the 
second set, the third armored cable 
being held between the third set. 
Each cable is therefore supported 
by its own armor and a_ separate 
clamp. Three additional lightning 
arresters protect the cable and line 
wires in the cable tower. 

At the bottom of the hole the 
cables are connected by single-pole 
switches to the circuits operating the 
hoist and pump 600 feet distant. 


‘hese underground wires are double- 
rubber covered, and are supported on 
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glass insulators fastened to props 
along the ribs. A wooden switch- 
board carrying fuse boxes, main 


switch and starting rheostat for the 
pump is erected in the pump chamber. 

The motor for this pump is mounted 
on a cast-iron bed-plate, and is geared 
by a double-reduction gearing to the 
crank shaft operating the plungers. 
The motor is a General Electric 
shunt-wound machine, with acapacity 
of %5 horse-power continuously at a 
speed of 700 revolutions per minute. 
The pump 1s a duplex, douole-acting 
pot-valve pump, manufactured by 
the Jeansville [ron Works, with out- 
side packed and connecting plungers, 
10 inches in diameter by 18-inch 
stroke. The pump capacity at 25 
revolutions is 60 gallons per minute, 
under a head of 360 feet. As with 
all pumps operated with shunt wound 
motors the speed of the gearing is 
approximately constant—a great ad- 
vantage where the pump receives 
little attention and where the pump 
capacity is limited. Should the 
pump happen to run on air there 
would be no racing, as in the case of 


and are connected by double reduc- 
tion gears. ‘The drum is of the fric- 
tion cone clutch type, manufact- 
ured by the Lidgerwood Manu- 
facturing Company, and is provided 
with two band brakes lined with 
wood. ‘T'he clutch and brakes are 
operated by three levers and quad- 
rants, while the motor is operated 
by a rheostatic controller to the 
left of the levers. ‘The controller is 
provided with a magnetic blow-out. 
The hoist drum is 48 inches in 
diameter and 36 inches face and holds 
about 1,400 feet of one-inch wire rope. 
Under full load the rope strain on the 
hoist, at an average speed of 5U0 feet 
per minute, is rated at 5,000 pounds. 
The hoist is operated under the single- 
rope system, the empty trips are 
lowered by gravity and overhaul the 
rope, while the loaded trips are 
hauled up out of levels situated at 
intervals along the slope. ‘The lowest 
level is about 1,200 feet from the hoist. 
The slope pitches on an average 
about 50 with a maximum of 80 at 
the approach to the knuckle, above 
which the empty and loaded trips 
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air and steam pumps, and the amount 
of energy consumed is only that re- 
quired to overcome the mechanical 
friction of the rotating parts. The 
suction pipe drains from a large sump 
near the pump chamber, and the 
water passes up through the 12-inch 
bore hole to the surface, » here a check 
valve prevents the water returning 
during any freshets when the pump 
is not in operation. A small four- 
inch by six-inch triplex plunger pump 
geared to a five-horse-power multi- 
polar slow-speed motor pumps water 
up the small slope to the large elec- 
tric pump. 

The hoist is placed at the head of 
a small slope extending East from the 
parting at the foot of the main 
slope. ‘he gangway in which the 
pump is placed is from 20 to 25 feet 
high and rather narrow. The hoist 
is placed on a platform built over the 
gangway, and the operator stands on 
an auxiliary platform directly behind 
the hoist, where he is not troubled by 
the vibration of the hoist when run- 
ning. ‘The motor is of the General 
Electric Railway type, completely 
closed to protect the windings from 
dust and moisture. It is series 
wound for 500 volts, and is capable 
of developing 110 horse-power for the 
intermittent work it is called upon to 
perform. ‘The motor and drum are 
mounted on the same bed plate, 


MINING 


Horst aT 


INSTALLATION, —110 H.-P. 
HEAD OF SLOPE. 


pass on a parting directly under the 
hoist. The usual load up the slope 
is four loaded cars per trip at an 
average speed of 500 feet per minute. 
Each car weighs about three and a 
half tons, loaded, and in case of 
necessity the hoist is capable of haul- 
ing six cars per trip. 

The installation of this plant was 
effected by the General Electric Com- 
pany, and since it was started has 
operated continuously with satisfac- 
tory results. 

as cs = 

Tne International Correspondence 
School, of Scranton, Pa., has under- 
taken a new departure. A handsome 
car for the schools, bearing a con- 
spicuous sign, has been purchased and 
it will be sent on a tour through the 
principal manufacturing cities of the 
country. The president of the school, 
Mr. R. J. Foster, will be in charge of 
the car, and his assistant, Mr. John 
Gi. Forsythe, will be at the head of a 
corps of six assistants. The plan of 
work will be to locate the car for a 
time in the vicinity of large manu- 
facturing establishments and afford to 
those interested a practical demon- 
stration of the methods by which the 
work of the school is carried on. The 
car is a very beautiful one, fitted up 
with a reception room and compart- 
ments for the convenience of the 
entire party. 
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Increase in Storage Battery 
Business. 

Sipe & Sigler, Cleveland, Ohio, 
manufacturers of the Willard Storage 
battery,were awarded the contract for 
900 cells for the city of Chicago, t 
be used in connection with their 
various fire-alarm circuits. This cop. 
tract was awarded after a competitive 
test with all prominent makes of 
storage batteries. 

They have delivered 58 cells to the 
Washburn Memorial Orphan Asylum 
Minneapolis, Mion.; 64 cells to the 
Eclipse Electrical Company, St. Louis 
Mo.; 80 cells to the American Tens. 
descent Lamp Company, Warren, Ohio: 
50 cells to M. A. Seed, St. Louis, Mo. 
28 cells to Prof. C. H. Wing, Ledger, 
N. C., and 38 cells to the Riker Ble. 
tric Motor Company, Brooklyn, N.Y, 
These batteries are to be used in cop. 
nection with isolated plants. 

For telegraph and telephone pur. 
poses 100 cells were sold to the Home 
Telephone Company, Cleveland, 
Ohio; 40 cells to the American Dis. 
trict Telegraph Company, Cleveland, 
Ohio, and several small orders to the 
Western Union Telegraph Company, 

The horseless-carriage trade is yery 
brisk, and they have received within 
the past two weeks orders for 700 
horseless-carriage cells, among the 
purchasers being the Riker Electric 
Motor Company, Brooklyn, N. Y.; 
the United States Carriage Company, 
Chicago, Ill.; the C. H. Barrows 
Company, New York; Montgomery, 
Ward & Company, Chicago, IIl.. and 
the Gugler Electric Company, Minne- 
aprlis, Minn. 





—_-—___—_ 
An Unusual Projectile. 


A press dispatch from New Bruns- 
wick, N. J., states that one day last 
week there was an explosion near the 
waterfront and a red-hot projectile 
16 feet long and six inches in diameter 
went flying through the air from the 
yard of the New Brunswick Iron 
Works and landed in the yard of the 
Bell Hotel. The projectile was part 
of a pipe line intended to convey the 
Western Union Telegraph Company’: 
wires under the Delaware & Raritan 
Canal. It had been filled with damp 
moulding sand and placed on end in 
the yard of the foundry and a fire 
built about it to heat it so that it 
might be bent. Although vents had 
been made in the pipe to let gases 
escape, these were not sufficient. 
Suddenly there wasa terrific explosion 
and the foundrymen saw the 16-foot 
pipe shoot in the air like a skyrocket. 
Seventy-five feet across Water stree! 
it struck the high board fence of the 
hotel yard, tore a hole through it, 
then planted itself in an ash heap 1) 
feet further away. 
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599.440 Non-synchronous electric motor; 


Pittsburgh, Pa. 

599.941 Direct current electrical ma- 
chine: B. G, Lamme, Pittsburgh, Pa.—In 
a direct current generator or motor, a field 
magnet having inwardly projecting pole 
pieces provided with relatively narrow 
magnetic pole shoes which project laterally 
from the pole faces and serve to increase 
the width of the fringe of the magnetic 
field. 

599,942 Inductor dynamo; B. G. Lamme 
—A magnetizing coil provided with a mag- 
netic circuit having a relatively wide air 
gap and a relative ly narrow air gap in com- 
bination with a set of generating coils ad- 
jacent to said wide air gap. 

599,943 System of electrical distribu- 
tion: B. G. Lamme—A main direct current 
generator, a work circuit supplied thereby, 
and an auxiliary generator acting as a 
booster of electromotive force, an “exciter 
for said auxiliary generator having its field 
magnet coils connected in series in the 
feeder or work circuit. 

599,947 Electrically propelled vehicle; 
P.R. Salberg, Pittsburgh, Pa.—An elec- 
trically propelled vehicle provided with an 
overhead troll y, means for simultaneously 
applying the brakes and pulling down the 
trolley when the latter leaves the supply 
conductor, said means being controlled by 
the upward movement of the trolley above 
the conductor. 
599,954 Switch 
Wright, Wilkinsburg. 


B. G. Lamme, 


for electric circuits; G. 
Pa,—A double throw 
switch comprising stationary socket termi- 
pals, co-opers iting plungers and a_ pivoted 
operating lever having arms provided with 
cams for engaging and actuating said 
plungers alternately in opposite directions. 

599,975 Portable electric lamp; L. Paget, 
New York, N. Y.—Consists of a case of 
two parts insulated from each other and 
lined with insulation, and a battery within 
the case, one terminal connected with one 
part and the other with the other part, and 
alamp outside the case, one terminal con- 
nected with one part and the other with 
the other part of the case. 

600,051 Centrifug.] resistance controll- 
ing device; G. H. Whittingham, Baltimore, 
Md.—The combination of a revoluble head, 
a resistance nounted on the head, a switch 
arm engaging the resistance, and a cen- 
trifugally-operated lever mounted on the 
revoluble head and connected with the 
switch arm, whereby centrifugal force is 
utilized to gradually reduce the resistance 
when the current is turned on. 

600,057 Rheostat and electric heater; H. 
P. Ball, Brooklyn, N. Y.—Consists of a 
ribbon-like conductor, a supporting body 
anda layer of adhesive material by which 
the conductor is attached to the support, 
and in which the conductor is only par- 
tially imbedded 

600,058 Flexible electric conductor; A. 
Bournnonville, Philadelphia, Pa.—A flexible 
electric-conducting cord, having’ a single 
central section and two or more terminal 
sections at ove end, a fabric covering for 
said cord extending continuously over the 
single section and the terminal sections. 

600,073 Telegraph cable; J. J. 
Slough, England 

600,088 Current 
electric machines; G. W 
phia, Pa. 

600,092 Electrically 
machinery; A. J. Shaw, 


Hall, 


collector for 


Nell, 


dynamo. 
Philadel- 


hoisting 


- operated 
Mich. 


Muskegon, 
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600,101 Supply system for electric rail- 
ways; D. Urquhart, London, England. 
600,112 Electric switch; J. J. 

Denver, Colo. 


MARCH 8, 1892. 


600,134 Electric 
Chicago, I). 

600,135 Electrical surgical instrument; 
A. W. Browne, Prince’s Bay, N. Y.—An 
electrical surgical engine, consisting of the 
flanged base, the motor on the top of the 
base, the rheostat supported on the under- 
side of the base, the socket of said base, 
and the upright standard detachably fitted 
in said socket. 

600,228 Polyphase-current transformer; 
C. Kurda, Nuremberg, Germany - Consists 
of two or more sets of inducing coils of 
different phase placed one upon another, in 
combination with laminated sheet-inductive 
material surrounding said sets of inducing 
coils and separating them from each other. 

600,252 Means for arresting motion of 
electric cars; W. C. Anderson, West Hobo 
ken, N. J.—A local circuit including the 
motor or motors and the reversing switch 
or switches, two car controllers, two circuit 
closers or switches, one operated by each 
controller, the contacts on the controller 
and on the switches being so arranged that 
when the main source of current is cut off 
from the motors the switches are closed, 
completing the local circuit. 


Flint, 


locomotive; H. Bitner; 
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600,265 Electrical measuring instrument; 
A. H. Hoyt, Peaacook, N. H.— An instru 
ment having a graduated scale and a pointer 
whose movement thereon is caused by the 
current on the circuit, suitable mechanism 
for preventing a return movement of said 
pointer to zero, should the current be di- 
minished or stopped after having recorded 
the maximum load on the circuit. 

600.277 Electric are lamp; J. H. 
can, San Francisco, Cal. 

600 285 Electric heater; R. J. Holland, 
New York, N. Y.—A flexible, liquid hold- 
ing receptacle provided with a contracted 
mouth or aperture, an insulating closure 
consisting of a screw-plug having a con- 
nected housing, one or more resistance 
coils within said receptacle and attached to 
said screw-plug, electrical connections to 
said coil or coils within said housing, and a 
switch also within said housing and by 
means of which the electric current may be 
turned on and off as desired. 

£00,290 Therapeutic electrode; J. 8S. 
Muir, San Francisco, Cal.—Consists of an 
electro-chemical decomposivg cell of porous 
material adapted to contain an electrolytic 
fluid, and electro-conducting-rod extending 
thereinto, and means whereby a current 
may be passed through the electrolyte 
within the porous cell. 

600,336 Insulating connector; H. E. 
Pearce, Brooklyn, Y.—An insulating 
connector for electrical fixtures, having a 
top bracket formed with a hub, whose 
opening is larger than the diameter of the 
supporting pipe or rod and set screws in the 
said hub for attaching the said connector. 

600,356 Automatic regulator for electric 
currents; J. D, C. Chateau, Paris, France. 

600,380 Galvanic apparatus; G. H., : 
Schaeffer, Buffalo, N. Y. 

600.381 Electric railway ; 
St. Louis, Mo. 


Dun- 


L. Scherpe, 





600,383 Electrically operated brush ; A. 
Sherwood, Topeka, Kas. 

600,417 Electric heater; E. E. Gold, 
New York, N. Y.—An electric heater com- 
prising a helix of resistant wire coiled into 
a compound helix, combined with a sup- 
port therefor, said helix being compressed 
against said support so that it exerts an 
expansive tendency. 

600,457 Electrica) battery; 
field, Murray, Ky. 


N. B. Stubble 


ape - 
The Badt Hermetic Cell. 

All who have the care and handling 
of primary batteries know the annoy- 
ance caused by the evaporation of the 
liquid and the creeping of the salts. 
Generally the failure of the door-bell to 
ring, or of the gas lighting to ignite, 
is the first intimation the user has 
that something is wrong. 

This creeping of salts is usually 
started by the evaporation of the 
liquid. As the liquid becomes more 
and more concentrated salts must 
form, for a certain amount of water 
can hold only a certain quantity of 
salt in solution. 











Bapt Hermetic CELL. 


If there is no creeping of salt, of 
course there will be no danger from 
short circuiting of the electrodes 
within the cell. 

The Badt hermetic cell, illustrated 
herewith, is claimed to entirely over- 
come all difficulties met with in the 
use of primary, open-circuit batteries. 
Fig. 1 shows the glass jar, with a part 
broken away, disclosing a channel or 
trough, which in practice is filled with 
oil and in which the inner flange of 
the cover, Fig. 2, fits. The outer 
rim of the cover surrounds the top of 
the jar, preventing dust from getting 
into the oil trough. Each electrode 
(zine and carbon) has a shoulder car- 
rying a metal terminal passing through 
a hole in the cover, and by means of 
soft rubber washers these openings 
are made airtight. The electrodes 
shown in Fig. 3 consist of zinc and 
carbon only, the latter having no 
chemical depolarizer. To prevent 
polarization a large carbon surface 
of peculir cross-section is provided. 
Full directions for setting up accom- 
pany each cell and from the excellent 
design of the battery it is safe to pre- 
dict that it will meet with a large 
sale. 
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TELEPHONE NEWS AND 
COMMENT. 


The telephone service for residences 
at Jellico, Tenn., has been reduced 
from $2 to $1.50 per month. 


The Mississippi Valley Telephone 
Company, of Minneapolis, Minn., has 
been incorporated with a capital stock 
of $1,000,000. 


Joseph Henn, of Allentown, Pa., 
has brought suit against the Pennsy!l- 
vania Telephone Company to recover 
$15,000 for personal injuries received 
in a dynamite explosion at New Hol- 
land a year ago, as a cause of which, 
he claims, he was made permanently 
deaf and sustained a serious affection 


of the brain. 
--_- 


ELECTRIC LIGHT FLASHES. 


The city of Grand Rapids, Mich., 
which some time ago voted bonds for 
a municipal lighting plant, has finally 
decided to build the same. It will 
have a capacity of 500 arcs and 1,000 
incandescents. Steam will be used. 
Messrs. Nagle & Ball, Chicago, are 
the engineers, 


The Union Light and Power Com- 
pany, “hich has succeeded to all the 
rights of the Salt Lake & Ogden, 
Utah, Gas and Electric Light Com- 
pany, is furnishing manufactured gas 
to all consumers at 50 cents per 1,000 
cubic feet, which is said to be less 
than the actual cost of production. 

--- 
The Receivership of the Warren 
Electric Company. 

Mr. C. C. Warren, of Sandusky, 
Ohio, writes to the ELEcTRICAL Re- 
VIEW that the request for the appoint- 
ment of a receiver for the Warren Elec- 
tric Company, of Chicago, IIl., has 
“no possible connection with the War- 
ren Electric Manufacturing Company, 
of Sandusky, Ohio.” Mr. Warren 
further states that the action was 
applied for by himself and was for the 
purpose of adjusting certain claims 
against the Illinois company. 


--- 


Brooklyn Motormen To Get In. 


creased Pay. 


President Rossiter, of the Brooklyn 
Heights Railroad Company, of Brook- 
lyn, N. Y., announced last week that 
it was the. purpose of the company to 
shortly increase the salaries of the 


faithful motormen and conductors 
who have been in its service for three 
years or upward. The men are at 


present getting 20 cents an hour. 
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Electric Light and Power. 
SAN Frawncisco, Cat. — The 
Jamestown Electric Light and Power 
Company has been organized by 
William A. Neville, John Ballard, 
W. H. Martin, W. Grant and R. B. 
Carpenter ; capital stock, $500,000. 


IRonTON, On10—George H. Davies, 
City Clerk, may be addressed con- 
cerning lighting of streets with elec- 
tricity. 

WILKESBARRE, PA.—Harvey Lake 
Electric Light, Heat and Power Com- 
pany has been incorporated ; capital, 
$1,000. 

PHILADELPHIA, Pa. — Nescopeck 
Electric Light Company, of Luzerne 
County, has been incorporated ; capi- 
tal, $5,000. 

Mount Otive, N. C.—J. D. 
Williams is reported interested in the 
proposed electric light plant. 

MILWAUKEE, Wis.—The South 
Milwaukee Electric Light Company 
has been incorporated. The capital 
stock is $15,000. The incorporators 
are William P. Cook, F. S. Pamperin 
and William Wiotte. 

Port Jervis, N. Y.—Port Jervis 
Light and Power Company has been 
incorporated, with a capital of $50,- 

000 ; directors, William P. Richard- 
son, C. J. Field, George A. Elston 
and C. J. Van Inwegen. 


LEBANON, Pa.—Mayor Weimer 
has vetoed the ordinance appropri- 
ating $12,000 for the reconstruction 
and improvement of the city aro light 
system. 

ToogeLtk, Utran—The citizens of 
this place are discussing a proposition 
to bond the town for $10,000 in order 
to get an electric light plant started. 
The matter, it is believed, will go 
through. 

LONG CREEK, OrE.—A movement 
is on foot here to organize a company 
for the purpose of putting in a plant 
and supplying the city with elec- 
tric lights. Local capitalists are in- 
terested in the matter. 

WARWICK VALLEY, N. Y.—War- 
wick Valley Light and Power Com- 
pany, to operate in the towns of 
Warwick and Chester, Orange County, 
with a capital of $25,000, has been 
incorporated. Directors, George Whit- 
man, of Morris, Otsego County, and 
Frank Barber and Helen Barber, of 
Liberty, Sullivan County. 


Wise, Va.—John EK. Hale is inter- 
ested in the proposed erection of elec- 
tric light plant. 


SHELL LAKE, Clerk 


Wis.—City 
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may be addressed concerning electric 
power and light plant. The business 
men are considering a proposition 
from the D. & D. Electric Manu- 
facturing Company, of Minneapolis. 


DopGEVILLE, Wis.—'l’he council 
has granted a 10-year electric light 
franchise to W. H. Earl, of Chicago. 

BAMBERG, 8S, C.—The Mayor may 
be addressed concerning electric light 
plant. 


New Electric Railways. 
HaGerstown, Mp.—The Hagers- 
town Street Railway Company is in 
charge of the electric light and power 
plant. 


BripGeton, N. J.—The Bridgeton 
& Millville Traction Company has 
been granted a franchise for an ex- 
tension of its trolley line down Svuuth 
avenue to Fairton, a distance of four 
miles. 

Newport News, VAa.—The Ches- 
apeake & Hampton Roads Railroad 
Company has secured a charter to 
construct an electric railway. 


XENIA, OnH10o—Steps are being 
taken to build an electric railway be- 
tween this city and Dayton by way of 
Alpha. 

Soutaineton, Ct.—The Meriden, 
Southington & Compounce Tramway 
Company has been granted a franchise 
to extend its line through this place. 

RaLeigH, N. C.—All available 
stock has been subscribed to for the 
construction of a new electric railway 
line. 

Tirrin, On10—The Tiffin, Fostoria 
& Eastern Electric Railway has been 
incorporated and is to run from this 
place to Fostoria with power to ex- 
tend to other municipalities ; cap- 
ital stock, $175,000, The incorpora- 
tors are D. H. Kimberly, Charles O. 
Evarts, ©. W. Gabriel, B. G. Tre- 
maine and F. N. Wilcox. 

TRENTON, N. J.—The Ewing Pas- 
senger Railway Company has been in- 
corporated, with a capital stock of 
$12,500. The company will build a 
road through the township of Ewing 
to Prospect street as a branch of the 
Trenton Passenger Railroad Com- 
pany, Consolidated. ‘The incorpora- 
tors are Ilenry ©. Moore, president of 
the consolidated company ; Robert S. 
Woodruff, Judge of Mercer County ; 
B. Frank Abbett, Peter E. Hurley, 
J. H. Solomon, W. 8S. Gulick and 
F, P. Nippes, of Trenton. 

MINNEAPOLIS, Minn.—The Min- 
neapolis & Anoka Electric Suburban 
Railway has been incorporated, with a 


capital stock of $100,000. The in- 


corporators are Henry Lee, I. A. 
Caswell, A. E. Gidings, Thomas and 
John Coleman, John Dunn, Hiram 
Thornton, O. L. Cutter and Frank 
Hart, all of Anoka. 


CUMBERLAND, Mp.—Judge Sloan 
has granted certificates of incorpo- 
ration for the construction of an elec- 
tric railway from Cumberland to 
Westernport, through the mining 
region, 30 miles. 


New Telephone and Telegraph 
Companies. 

ENFIELD, Me.—The Enfield Tele- 
phone Company has been organized 
with the following officers: Samuel 
W. Bragg, president; Michael S. 
Fahey, treasurer; Herbert W. Lord, 
clerk; Herbert O. Averill, Charles 
G. Jewell, Fred S. Lord, Samuel W. 
Bragg, Orrick H. Wakefield, direct- 
ors ; the capital stock is $2,000. 


PAWNEE City, NEB. — A local 
company has been organized for the 
purpose of building and maintaining 
a telephone system in this city, with 
the object of extending to the differ- 
ent towns throughout the county. 
Stock to the amount of $3,500 has 
been already subscribed and arrange- 
ments are being made to push the 
work to speedy completion. 


GRIFFIN, Ga.—E. W. CoLEMAN 
is interested in the proposed telephone 
system. 

Dawson, Ga.—B. D. Menser is 
interested in the movement for tele- 
phone line extensions. 


Bucyrus, Ou10o—The Bucyrus 
Telephone Company has been incor- 
porated for the purpose of building 
and operating a telephone line in 
Crawford and adjoining counties. 
The incorporators are James S. 
Bailey, Jr., Chas. D. Juinivall, Ed L. 
Barber, M. A. Charlton, S. R. Har- 
ris, J. L. Assenheimer, H. E. Valen- 
tine. 


ATHENS, ALA.—The Athens Tele- 
phone Company is preparing to en- 
large and increase its system, and 
make general improvements, etc. 


GAINESVILLE, Ga.—Col. H. P. 
Farrow has applied for county per- 
mission to establish his proposed 
telephone system. 

SparTA, T'ENN.—The Gainesboro 
Telephone Company line will be ex- 
tended from this place to McMinn- 
ville immediately. 

HERNDON, VAa.—A telephone line 
is to be constructed to connect 
this place with Falls Church and 
Fairfax Court House. Posts for the 
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telephone line have been distributed, 
and the line will shortly be in Opera. 
tion. 

LITCHFIELD, MINN. — The |ocg| 
telephone company here is actively 


preparing to build new lines to gop. | 
nect with all towns and villages 


around this place, as soon ag the 
Spring opens. 
of line will be put in, all connecting 
with this city. 


CHARLESTON, W. VA.—The Wilsop 


Spring and Telephone Company has 
been incorporated by Jos. T’. Stub. 
Vernon M. Pierce, Prentice H. Map. 
ning, Josiah Hinckley and George (;, 
Hackett; capital stock, $100,(00. 


WINCHESTER, TENN.—S. M. Alex. 
ander is interested in the establish. 
ment of a telephone system. 


Detroit, Mico.—The New State 
Telephone Company has petitioned 
for permit to operate a telephone sys. 
tem in this city. 

Neso, Ky.—Dr. Ferguson is ar. 
ranging for the extension of telephone 
line from Nebo to Silent Run. 

BrisToL, TENN.—The telephone 
system at this place is to be extended. 

MARSHFIELD, Wis.—The City 
Council has granted a franchise to 
R. L. Kraus and K. W. Doege for 


the establishment of a_ telephone 
system here. 
PuEBLO, Coto. — The Colorado 


Telephone Company is about to erect 
a $10,000 building at Pueblo, and will 
complete its line from Pueblo to La 
Junta this year. 


CUMBERLAND, Mp. — The Mary- 
land, Pennsylvania & West Virginia 
Telephone Company has obtained 
franchise for telephone system, etc. 


CAPE GIRARDEAU, Mo.—The Jack- 
son Telephone Company has been in- 
corporated by Samuel Hitt and 
others ; capital stock, $2,500. 

WINCHESTER, TENN.—S. M. Ales- 
ander, M. N. Whitaker and George E. 
Banks are endeavoring to form 4 
company to establish a telephone 
system. 





New Incorporations. 
Pierre, 8S. D.—Articles of incor- 
poration have been filed for the 
Robertson Pneumatic Electric Traus- 
mitting Company, at Aberdeen, with 
a capital of $5,000,000; incorporators, 
A. J. Robertson, C. T. Kerr, Chicago, 

and C. T. Easton, Aberdeen. 


Detroit, Micu. — The Interna- 
tional Typal Telegraph Company bas 
been incorporated; the capital stock 
is $10,000, and the incorporators aré 
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William F. Jarvis, Thomas 8. Jerome 
and William H. Flynn, of Detroit. 


CHarLesTon, Ws Va.—The Green- 
priar- Valley Construction Company 
has been granted articles of incorpo- 
ration, for the purpose of construct- 
ing railroade, telegraph lines, etc.; 
capital stock, $2,000,000. 

CuicaGo, ILt.—The C mstruction 
and Maintenance Company has been 
incorporated; capita! stock, $25,000; 
incorporators, ©. S. MeCoy, E. D. 
Mohan and Charles W. Leffler. 


Gaicaco, Int. — The Columbia 
Traction and Express Company has 
been incorporated; capital stock, 
$50,000; incorporators, George A. 
Swartout, Frank L. Moulton, H. A. 
Schriver. 

BingHAMTON, N. Y.—The Bing- 
hamton Electrieal Construction Com- 
pany has been incorporated; capital, 
$5,000; directors, Charles F. Terhure, 
L M. Blanding and R. E. Prince. 

Cutcaco, ILtut. — The Crofton 
Storage Battery Company has been 
incorporated; capital steck, $25,000; 
incorporators, Charles B. Stafford, 
A. ©: Crofton and. J. K. Pumpelly. 
JerseEY City, N. J.—The Elec- 
trical Engineer Institute of Corres- 
pondence Instruction has been 1in- 
corporated; capital, #50,0€0; incorpo- 
rators, Herman A. Strauss, Jcseph 
Wetzler and-Thomas C. Martin, New 
York, and Edward Ruth, town of 
Union, N. J. 


Increase of Capital. 
CLEVELAND, On10—The Cleveland 
& Newcastle Railway Company has 
increased its capital stock from $10,- 
000 to $3,000,000. 


BrisToL, PA.—The Langhorne & 
Bristol Trolley Company has increased 
its capital stock from $100,000 to 
$200,000, in order to extend its 
road several miles this Summer. 


CRESTLINE, Ou10—The Crestline 
Telephone Company has increased its 
capital stock from $6,000 to $10,000. 


Business Troubles. 

CHARLESTON, S. C.—The Carolina 
Mutual Telephone and Telegraph 
Company has gone into the hands of 
a receiver. 

New York, N. Y.—The Standard 
Incandescent Company, manufac- 
turers of incandescent gas lamps and 
Oxtures, 147 Center street, has made 
al assignment. ‘I'he liabilities are 
only $1,500, and the nominal assets 
$6,000. 

MIcHIGAN Ciry, Mo.—J. I. Spiro 
has been appointed receiver of the 
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Lake Cities Electric Railroad Com- 
pany. 

Mepina, N. Y.—The Medina gas 
and electric light plants are now in 
the hands of a receiver. 


LEXINGTON, Ky.— Mr. Noah 
Franklin has been appointed 
ceiver of the Lexington electric light 
plant. 


re- 


_—-_- 
The Telegraph Service of Mexico. 


Under date of Nuevo Laredo, Mex- 
ico, February 10, 1898, United States 
Consul-General Donnelly says: 

‘“* An interesting phase of govern- 
ment ownership of public utilities is 
being presented in Mexico, where the 
government operates a telegraph line 
of its own in competition with the 
lines of the several railroads. Advo- 
cates of government ownership would 
doubtless expect the government 
service to be the cheapest and best. 
Such, however, is not the case. The 
railroads give the promptest service 
and generally at lower rates. The 
following table shows the govern- 
ment and railroad telegraph rates on 
10 words from Nuevo Laredo to the 
cities named : 


Nuevo Laredo to Some s enn 
BN sc niciccbvasssousien $0.40 $9.26 
is a sbncecsecisesssascce .60 51 
San Luis Potosi....... ...... 1.20 1.16 
ED cnicecuceceweseues 1.60 1.61 


‘As a natural consequence, the 
railroads have done the great bulk of 
telegraph business, both foreign and 
domestic.” 

Consul-General Donnelly, however, 
states that by a recent arrangement 
entered into by the government with 
the Western Union Telegraph Com- 
pany, of the United States, the latter 
company cedes to the government 
the sole right to that company’s 
Mexican business, and the Western 
Union, in return, obtains the busi- 
ness of the federal telegraph line. 
The government has also issued an 
order prohibiting the railroads from 
handling any international messages. 
The effect of this will probably be to 
deprive the railroads of considerable 
business, and to give the Western 
Union company control of the inter- 
national telegraph service. 

———. 

Mrs. Susan St. John, of New York, 
has just won her suit of $10,000 
against the North Chicago Street 
Railway Company, for injuries re- 
ceived from a fall from a car in 1895. 


oe 

The Long Island Railroad has 
bought the Huntington, L. 1., street 
railway. Electric power will be 
adopted. 
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The Shawmut Fuse Wire Com- 
pany, Boston, are makers of the new 
Cartwright enclosed airtight fuse. 

A new plant for the production of 
electric light carbons has just been 
established at North Tonawanda, N. 
Y., by the Niagara Carbon Company. 

The Berlin Iron Bridge Company, 
of East Berlin, Ct., are building a 
new boiler-house roof for the Coe 
Brass Manufacturing Company, at 
Ansonia, Ct. 

The plant of Sessions Foundry 
Company, at Bristol, Ct., is now 
operating a number of cupolas carry- 
ing varying mixtures of metal which 
are specially adapted for castings for 
electrical machinery. This company 
also makes the ‘‘ Compo” brake shoes. 


lr. W. O. Knudsen, 914 New 
England Building, Cleveland, Ohio, 
has opened a branch office for the 
Electric Storage Battery Company at 
the address given, for the more con- 
venient handling of the company’s 
business in the territory adjacent to 
Cleveland. 

The Walker Company states that 
the type ‘“‘S” solenoid blow-out con- 
troller is the most popular one the 
company has ever placed on the 
market. The controller departments 
of their factories are turning out very 
large numbers of the type ‘“*S” 
apparatus. 

The new store, established by the 
Crouse-Hinds Electric Company, at 
22 Dey street, New York, has an in- 
teresting line of the company’s 
switches, panels, switchboards and 
electrical specialties, made in their 
Syracuse shops. Mr. F. M. Hawkins 
has charge of the New York interests. 


A new catalogue of the “roll- 
drop” commutator bars for gener- 
ators and motors, made by the Forest 
City Electric Company, of Cleveland, 
Ohio, has just been issued. Space in 
the booklet is also given to a descrip- 
tion and illustration of the ‘* pro- 
tected ” rail bars made by this com- 
pany. 

Secretary Elmer W. Gillmer, of 
the Warren Electric and Specialty 
Company, of Warren, Ohio, asks the 
editor of the ELectricaL REvrew to 
announce that an Ohio company of a 
similar name, which recently asked 
for a receivership, had no connection 
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with the Warren Electric and Spe- 
cialty Company. 

The Hunter Fan and Motor Com- 
pany, of Fulton, N. Y., have the 
"98 styles of alternating current ceil- 
ing faus in readiness. ‘The eastern 
sales mapagement for the company is 
in charge of E. B. Latham & Com- 
pany, 136 Liberty street, New York, 
and the western in charge of the 
Western Electric Company, Chicago. 

In advertising the Vistor split in- 
sulator and swinging tree insulator, 
the Western Electric Company has 
issued a neat little circular, the cover of 
which states ‘‘ When the wind blows 
protect your lines.” It is certainly 
good advice, as there is nothing more 
aggravating to the central station 
manager than to have the lines break 
down and cut off the supply of cur- 
rent to the customers. 

The Bristol & Plainville Tram- 
way Company are erecting near 
Plainville, Ct., a new substantial 
steel bridge, having a span of about 
90 feet. The bridge has been de- 
signed with a view of being a perma- 
nent structure, well able to take care 
of the increasing and heavy traffic of 
the road. It bas been furnished and 
is now being erected by the Berlin 
Iron Bridge Company, of East Ber- 
lin, Ct. 

The Walker Company’s Agency, 
Wybro & Lawrence Company, Los 
Angeles, Cal., report the sale of a 
500-kilowatt eight-pole 300-revolu- 
tion-per-minute special-belted gener- 
ator to the Los Angeles Traction 
Company, where it will be installed 
between two General Electric 250- 
kilowatt machines. This is the sec- 
ond large generator sold by them in 
this city, the other being of 800-kilo- 
watt capacity direct-connected. 

The Cincinnati Street Railway 
Company has closed a_ contract 
with the General Electric Company 
amounting, it is said,to over $100,000. 
It covers the necessary electrical ap- 
paratus to enable the Cincinnati com- 
pany to change over that portion of 
its system now driven by cable, the 
Walnut Hills line, to an electric sys- 
tem. The Boston Elevated Railway 
has also placed a contract with the 
same company for electrical apparatus 
amounting to the same sum. 

The K. & W. Company — The 
stockholders of the K. & W. Com- 
pany, the manufacturers of the Hardy 
incandescent lamp, have recently 
voted a $10,000 increase in their cap- 
ital stock. The flattering reception 
which the Hardy incandescent lamp 
received at the hands of the trade 
and the increased hanger board, 
brush and commutator compound 
business has required additional ap- 
paratus, and hence the increase of 
capital. 

The steel spring wires made by 
Hammacher, Schlemmer & Company, 
209 Broadway, New York, are pro- 
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and absolute uniformity. These are 
the essential features for reliable 
springs for electrical apparatus. 


The electrical compounds, arma- 
tures and field coil varnish, ruberoid 
motor cloth and insulating tape man- 
ufactured by the Standard Paint 
Company. New York, are standard 
the world over. 


The increased sales of the com- 
mutator bars of the Mansfield Copper 
Company have made it necessary for 
them to triple the capacity of their 
brass foundry, by placing an addition 
of 50 by 100 feet to it. 


The «Cross ”’ oil filters are now in 
use in hundreds of the best eyuipped 
electric power stations in this country 
and Europe. This oil filter, made by 
the Burt Manufacturing Company, 
Akron, Ohio, if used for a year re- 
duces the oil consumption 50 per 
cent. The equipment is made with 
daily capacities varying from three 
to 120 gallons. 


The Western Electric Non- 
Sparking Brush has proven to be 
one of the best preventives of the 
disastrous sparking which so fre- 
quently interferes in the successful 
operation of a dynamo. They are 
now being used in almost every city 
in the United States. A_ circular 
giving regu'ar stock sizes and price 
lists of these brushes will be mailed 
by the Western Electric Company to 
any one desiring information in re- 
gard to them. 


The Electric Appliance Company 
wish to emphasize the fact that they 
are agents for a commercially suc- 
cessful electric soldering iron. They 
have now been handling the irons of 
the American Electrical Heater Com- 
pany for about two years, and state 
that in not a single case have they 
been unable to secure satisfactory re- 
sults. ‘hey are willing to show their 
confidence in these goods by guaran- 
teeing every iron they send out to do 
its work in an entirely satisfactory 
manner. 

An armored submarine cable, 
9,000 feet long, was lately laid across 
the Ohio at Cairo, IIl., for the Cairo 
‘Telephone Company. The cable was 
manufactured by the Indiana Rubber 
and Insulated Wire Co.,of Jonesboro, 
Ind., and was two and one-half inches 
in diameter, containing three pair of 
conductors. Each conductor was 
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The Davis & Egan Machine 
Tool Company, of Cincinnati, Ohio, 
have just received an order through 
their Amsterdam office for several 
lathes, shapers and heavy screw ma- 
chines, to be used by the Holland Gov- 
ernment. They also received through 
their London office, orders for lathes, 
drill presses, planers and shapers for 
Greenwood & Bailey. machine tool 
builders and government contractors 
at Leeds. Business in this country 
is also improving, the company hav- 
ing secured a number of Jarge orders 
here in the past week. 


Steel gears and pinions form the 
subject of a small pamphlet, well 
illustrated and printed, issued from 
the press of the General Electric 
Company, under the title ‘* A Modern 
Gear Plant.” It contains a descrip- 
tion of the extensive plant which 
that company has established at the 
River Works at Lynn, for the exclu- 
sive manufacture of steel gears and 
pinions, equipping it throughout 
with the most modern machinery. 





This pamphlet will be sent on applica- | 


tion to any of the company’s sales 
offices, one of which is found in 
every large city in the United States. 


The Hoppes Manufacturing Com- 
pany, of Springfield, Ohio, makers 
of the well known feeders and puri- 
fiers, have recently received the fol- 
lowing orders: Three 1,500-horse- 
power feeders and three 1,000-horse- 
power purifiers from the United 
Traction Company, Philadelphia, 
Pa. The New York Sugar Refining 
Company have ordered three 1,250- 
horse- power purifiers and three 1,500- 
horse-power heaters. ‘Two 1,250- 
horse-power purifiers to the Duting 
Harvesting Company, of Chicago, 
I1]., and one 1,000-horse-power puri- 


fier to Proctor & Gamble, Cincinnati, | 


Ohio. 

The Card Electric Company, of 
Mansfield, Ohio, have added quite an 
extension to their offices and are also 


making large extensions to their 
present shop and foundry. When 


these improvements have been com- 
pleted the company will be in a posi- 
tion to handle orders with consider- 
able grace and promptness, and it 
will also facilitate matters materially 


are due to the fact that they antici- 
pate a greater output during this and 
the coming year. The Card com- 
pany has also issued under recent 
date a very neat and handsome cata- 
logue with illustrations and de- 
scriptive matter of their new designs 
in direct current, slow speed, multi- 
polar dynamos and motors, both for 
belted and direct service, and will be 


pleased to supply copies of these on | 


application. 


A very durable conduit made of 
vitrified clay is being manufactured 
by H. B. Camp & Company, of Ault- 
man, Ohio. The conduit is made in 
duct from eighteen inches long and 
from two to three inches in diameter, 
which enables it to be conveniently 
handled and quickly laid. A _ bed- 
ding of concrete is not necessary in 
the use of this conduit except as a 
protection against injury by future 
excavations, as the extreme hardness 
of the glazed clay renders it injurious 
to all actions of acids, gases and the 
like. On account of the slow and 
uneven burning of the inner walls of 
the conduits it was found impossible 
to attain a correct alignment of the 
multiple ducts, and to avoid this the 
single duct was introduced, by which 
means a smooth and even jointure 
could be made thereby allowing the 
cable to be passed through it without 
any danger from sharp projections. 
By the amalgamation of silica and 
other sandy elements in the burning 
of the clay a hardness almost ap- 
proaching glass, though much more 
elastic, is obtained making it almost 
indestructible when protected by ce- 
ment. The company is also manu fact- 
uring a clay conduit for use in the 
underground pneumatic tube system 
now rapidly coming into use through- 
out the country, the inner lining of 
which is made perfectly smooth with 
rounded ends. which when joined 
form an air-tight covering and afford 


of new orders, and receive by every 
mail a large number of inquiries for 
new work. The prospects are rogy. 
We appreciate the good work the 
REVIEW does.” 

-—-=_- 


The Diesel Motor. 

Mr. H. D. Dupee, secretary of the 
Massachusetts Charitable Mechanic 
Association, of Boston. informs the 
ELECTRICAL REVIEW that the Diese] 
motor will be exhibited for the first 
time in New England at the Me. 
chanics’ Fair in Boston next October. 


Partnership Dissolved, 


Notice is hereby given that the part 





nership between R. Barclay Twining and 
Stephen D. 
solved by mutual consent 


Large has this day been dis 


R. B. Twining is authorized to settle 
all debts due to and by the firm of Large 


and Twining. The business will 
tinued at €21 Chestnut Street 
D. Large, under the firm name of Stephen 
PD. Large & Co., Phila. 


IN DERS For tHe 


ELECTRICAL REVIEW, 


75 cents Each. 
ELECTRICAL REVIEW PUB. CO., 
41 Park Kow, New York. 


WANTED 


to sella patented device which should be 


be con- 


by Stephen 








applied to every street car in the country, 
For full particulars, apply to 
CHARLES A. MANN, 
BANGOR, ME. 


FOR SALE—AT A BARGAIN. 


Two M. P 


H.-P.: speed, 550 revolutions for 550 volts: 








Railway Generators, 175 
}also 220 and 110-volt dynamos and motors, 


) switches and instruments. Apply to 


protection from the action of gases | 


on the copper tubing. 
& Company reported the following 
large orders lately received by them: 
The Metropolitan Street Railway 
Cumpany, New York city; the Kdi- 
son IJ]luminating Company of Bos- 
ton, Mass., and the Boston Elevated 
Railroad Company. 


The Cabinet Manufacturing Com- | 


pany, of Steubenville, Ohio, write us 
asfollows: ‘*You can state that we are 


H.R: Camp | 


i‘. 


1002 Chamber of Commerce Building, Chicago. 


CALIFORNIA RESORTS 


A. BAUN, 





ure fully described in an illustrated folder 
just issued by the Michigan Central, 


| 
| “THE NIAGARA FALLS ROUTE.” 


If you want to learn all about California 
| its resorts, and Low to reach them address 
| W. H. UnpErRwoop, G. E. P. Agt., 219 
Main St., Buffalo, N. Y. 








By H.C. Cusnine, Jr., A. 1. E. E., 


Association 


formers, etc., ete., 


ind consequent expense for alterations 





The Universally adopted NatTionaL ELECTRICAL CoDI 
and Illustrated in this year’s edition of the Hand-Book 


66 eo WY i 2 $9 
Standard iring 
FOR ELECTRIC LIGHT AND POWER, 

Electrical Inspector Fire Underwriters Tariff 

of New Yorl 
Adopted by the Fire Underwriters of the United States. 
It contains every table, formula, and rule necessary for all systems of 
and inside wiring, together with thirty 
methods for the installation of Pole-Lines, Dyaamos, Motors Switchboards, Trans 
us required by insurance inspectors. /’ 
referred to during the process of the electrical covstruction il pret 


Fiexible leather cover, pocket size, $1.00. 


Explained 





f outside 


illustrations of the newest and safest 


s and, if 


it dixputesx 


8 disp f 


Sent post-paid, upon receipt of price, by BIs.BCTRICAL REVIEW, 41 Park Row, NEW YORK. 


‘The best book of the kind so far produced.”—E. T 


Designed to fill the 
tracting engineers.” 


“It isa book that would save every station manager trouble and expense if its 
teachings were referred to and followed,”—M. J 
of the National Electric Light Association, 


* This work is an authority 
wiring from the Fire 
kept strictly up to date. 


OVER 16,000 COPIES IN USE. 


long felt want of central station men, contractors and con- 


Underwriters’ standpoint, and is 


BrrpsaLu, M. E., A. 1. E. E 


FRANCISCO, ex-President 


on electric light and power 


—Klectrical Review. 
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LITERARY. 

A new publication called The Uni- 
vrse has appeared and is published | 
at 96 Fifth avenue, New York. 
neatly gotten up in book-form, is | 
illustrated, devoted to the| 
work of interesting young people in a 
non-sensational and instructive man- 
ner. The publisher is Mr. E. J. 
Wessels, formerly general manager of 
the Standard Air Brake Company, 
and Mr. IT’. C. Martin the 
department entitled ‘‘Kasy Science.” 


and is 


conducts 


How a workingman can “‘ feed ” in 
Chicago at from 5 to 15 cents per 
meal is told by Mr. Wyckoff in the 
April chapter of ‘‘ The Workers” in 
Scribner. He reveals one of the day- 
laborer’s greatest consolations, when 
he says: ‘‘When living is a daily 
straggle with the problems of what 
you shall eat and what you shall 
drink, and wherewithal you shall be 
clothed, you take no anxious thought 
for the morrow, quite content to let 


the morrow take thought for the 
things of itself, for sufficient unto 


the day is the evil thereof.” 


“MopEL ENGINES AND SMALL 
Boats. NEW METHODps OF EN- 
GINE AND BorLER MAKING. 
With A CHAPTER ON ELEMENT- 
ARY SHip DESIGN AND Con- 
STRUCTION.” By Nevil Monroe 


Hopkins. Cloth, 74 pp., 40 
illustrations; price, $1.25. Sent 
post free on receipt of price by 
Electrical Review Publishing 
Company, Times Building, New 
York. 

Aninteresting and instructive hand- 
book for amateurs. A system is de- 
scribed of constructing small steam 
engine cylinders without patterns, 
and castings and boilers without the 
use of special tools. 
~_>- 

The Baldwin Locomotive Works, 
of Philadelphia, has presented the 
department of mechanical engineer- 
ing of Columbia University with the 
locomotive exhibited at the World’s 
Fair, valued at about $12,000. 
Within the past few months dona- 
tions of machinery to th‘s depart- 
ment have been made, valued at 
$60,000. 





] 
| 
| 
| 
| 
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General Greely on the Need of a 
Military Signal System. 


General Greely, the Ohief Signal 


It is | Officer of the army, has written the 


following letter to the Secretary of 

| War, who has forwarded it to Chair- 

man Cannon, of the Hou:e Com- 

mittee on Appropriations : 

To THE HONORABLE THE SECRETARY 
oF War. 

Sir: The estimate of $20,000 for 
cables to connect electrically the 
fortifications in the harbors of New 
York, Boston and Philadelphia, has 
been omitted in the Sandry Civil 
bill as reported by the House of 
Representatives. The Chief Signal 
Officer would be derelict in his duty 
did hé not call the attention of the 
Honorable the Secretary of War to 
the necessity of urging upon the 
Senate such an appropriation. For 
seven consecutive years the Chief 
Signal Officer has unavailingly recom- 
mended the importance of this mat- 
ter, reciting the fact that some of our 
most important defences can only be 
reached by messenger. 

The destruction of the military 
cables between Alcatriz, Angel Is- 
lands, and the mainland, long since 
left the fortifications in San Fran- 
cisco harbor isolated and entirely un- 
connected, electrically, and Fort 
Warren, in Boston harbor, is also 
without reach by telephone or tele- 
graph. In New York harbor, it is 
true that several posts can communi- 
cate with each other over circuitous 
commercial routes, but such compli- 
cated methods, inadequate in peace 
even, would inevitably break down in 
case of actual hostilities. 

These estimates have been recom- 
mended both by you and by former 
Secretaries of War, have been repeat- 
edly urged as military necessities by 
the commanding generals of the de- 
partments affected, and have been 
heartily approved by the commanding 
generals of the army. 

Never more than to-day have time 
and co-operation been more potent 
elements of strength, whether in the 
industries of peace or the art of war. 
Jn the business world the most acute 
minds of the century are applying 
themselves to the development of 
speedy and increased communication, 
especially through electrical devices, 








and the failure of any country to 
utilize in this direction the highest 
inventive skill must materially lessen 
itschance of successin war. In every 
other country of the world the entire 


system of harbor defence for each port | 


is connected electrically, so that not 
only are intercommunication and the 
transmission of orders constantly 
maintained, but the fire control and 
the direction of the defence rest under 
one master mind. It must seem hardly 
credible either to business men or to 
experts that Congress, after authoriz- 
ing a system of coast defences to cost 
millions of dollars, should for years 
refuse to connect the military forts 
around the great cities of New York, 
Boston and San Francisco, either 
electrically or telephonically. In 
critical emergencies, such as arise in 
all defences, military operations at 
those points would, under existing 
conditions, be necessarily conducted 
without concert or unison, thus need- 
lessly jeopardizing lives by the thou- 
sands and property to the value of 
hundreds of millions of dollars. 

The present situation is parallel to 
that which would exist if our great 
cities, after spending tens of thou- 
sands of dollars in thoroughly estab- 
lishing a fire department, should re- 
fuse to install therewith an electrical 
signal system or insist that alarms 
of fire should be sent either by mes- 
sengers or by the nearest commercia! 
telegraph line. Very respectfully, 

A. W. GREELY, 
Chief Signal Officer. 


NAGLE { BALL, CONSULTING 


ENGINEERS. 


PLANS, SPECIFICATIONS, 
REPORTS, DESIGNG........... 





Suite 1626-27, 
Monadnock Block, 


THE 


BURNLEY DAY BATTERY 


For all Open-Circuit Work. Especially 
adapted fur Electric Bells, Burglar 
and Fire Alarms, Telephones, etc. 


CHICAGO. 





Write for testimonials and sample 
battery. 


Burnley Battery & Mfg. Company, 
PAINESVILLE, OHIO. 


Foreign representativ es: Electrical 
Construction Corp’n and General 
Electric Co., London, England. 








(J.C. WHITE & COMPANY, 


Incorporated, 


ENCINEERS, CONTRACTORS. 


Successors to White-Crosby Company, 
and J. G. White & Co., 


No. 29 BROADWAY, NEW YORK, N. Y. 


Baltimore Office, Equitable Building 


LYONS & BISSING. 


MR. JOSEPH LYONS, Electrical Expert 
and Solicitor, and MR. GUSTAV B/SSING, 
late Principal Examiner of Electrical Civision 

U. S. Patent Office forma 
tion of a partnership for the 
practice of PATENT LAW, withits offices 
at the McGill Building, WASHINGTON, 
me. ¢. 


PATENTS, 


‘TRADE MARKS. DESIGNS. COPYRIGHTS 


CAN YOU OBTAIN A PATENT ? 


Send me a model or drawing of your inven- 
tion, and a description, and I will examine same 
and advise you promptly. My fees are moderate 
in all Patent matters, and I can obtain a Patent 
in the shortest possible time. 

All patents taken out through me are given 
: ecial notice in the leading journals of the country, 

thus bringing same widely before the public without 
cost to inventor. 


REFERENCES: 





announce the 
general 





“Electrical Review,’ New York; 
Paul Cromlein, Teller Lincoln National Bank, 
Washington, D. C.; Judge Geo. D. Parker, Berkley, 
Va.; Second National Bank, Washington, D. C.; 
E. K. Leech, U. 8S. Mint, Philadelphia, Pa.; W. F. 
Newell, Manager and Secretary Water Works, 
Olympia, Oregon. 


EDW. S. DUVALL, 


Solicitor ot Patents, 


GORDON PRIMARY CELL 


The increasing popu 
larity of the Go 
= ——] Primary Cell amon 
the Fire Alarm an 
Police Signal Service 
of the leading cities, 
the railroad, telegraph 
and telephone com 
panies, and the gen- 
eral adoption of our 
steel enameled cell 
for gas-engine, launch 
and marine service at- 
test most highly to its 
merit,efficiency adapt- 
abil ty and economic 
features. 

If you wish to read 
the testimonials in its 
behalf, and Jearn its 
full description, kindly 
apply for circular and price list, to 


GORDON-BURNHAM BATTERY CO., 


82 to 86 WEST BROADWAY, NEW YORE CITY. 


Loan and Trust Bidg., 
WASHINGTON, D. C. 
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WIRE 





OUR 


MUSIC WIRE, 


HAVING 


STRENGTH AND ABSOLUTE 


IS EXCEKLLENT 
Correspondence 
Solicited. 


HIGH 


FOR SPRINGB........ 
NAMMAGNHER, SGNLEMMER & GO., 


Importers, 


209 BOWERY, NEW YORK. 


TENSILE 


UNIFORMITY, 
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COMMUTATOR SEGMENTS 


OMMUTATOR 


ASSEMBLED READY FOR USE. 


Write for Prices. 





ARMATURES REWOUND. 


F. E. HOMER & CO., CLEVELAND, OHIO 
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INDUSTRIAL NOTES. 


New Western Offices. 


The constantly increasing business 
of Mr. M. B. Austin, western agent 
for the Safety Insulated Wire and 
Cable Company, of New York, and 
Holmes, Booth & Haydens, of Water- 
bury, Cr., has made it necessary for | 
him to seek larger quarters, aud on 
or about March 20 he will move both 
his offices and storeroom to No. 521 
Dearborn street, where he will have 
greatly improved facilities for hand- 
ling the business in his lines, which | 
has grown so rapidly in the three and 
one-half years he has represented the 
above companies. 

Mr. Austin claims to carry the 
most complete line of rubber-covered 
wires aud cables west of New York 
city. His stock includes all styles 
of electric light wires and cables, 
also lead-incased cables, which have 
proven a great convenience to the 
western contractors. Telephone wire 
twisted in pairs for all telephone pur- 
poses has been a specialty with Mr. 
Austin, and his stock in this line is 
among the most complete in the 
United States. 

In spite of the exacting demands 
upon his time by the regular busi- 
ness, Mr. Austin finds time to occa- 
sionally surprise the public with a 
specialty of some kind, his latest 
successful effort being the New York 
switch, illustrated some time ago in 
the ELecTrIcAL ReviEw. This 
switch bids fair to be the coming 
switch where a flush switch is desired. 

C. E. K. 
The Davis & Egan Machine Tool 
Company. 








The rapidly increasing business of 
the Davis & Egan Machine Tool 
Company, Cincinnati, Ohio, has 
forced them gradually to extend their 
plant to almost double its original 
size, besides occupying nearly two 
blocks on Sixth and Egglestone, Cin- 
cinnati. They are now building a 
factory in Covington, Ky. 

The new shop is a handsome 
structure, 300 feet long by 100 wide, 
built half of brick and half frame, 
and equipped with all the latest 
improvements. 

The factory is lighted throughout 
with electricity, furnished by the 
Triumph Electric Company of Cin- 
cinnati, Ohio, and equipped with 
electric traveling cranes made by the 
Morgan Engine Comy any. 

Located on the C. & ID. Railroad, 
a special track has been run through 
the building, thereby enabling the 


‘ELECTRICAL REVIEW PUB. COMP'Y, 





packing and shipping of heavy ma 
chinery to be done within the shop. | 

A force of 300 men 
ployed, and the company will use the | 
building for the manufacture of the 


will be em- 





heavier pieces of machinery, such as | 
borings and turning mills, large 
planes and lathes. | 

The motive power for running the | 
plant will be furnished by Stirling | 
boilers and Corliss engines. 


PRESERVE YOUR COPIES 


OF THE 


Electrical tReview.| 
BINDERS, 


75 cents Each..... 


41 PARK ROW, 


NEW YORK. 


STEAM = fy 
ENGINEERING 


Learned by study at home m your spare 
time. Able instructors. Superior text- 
books free. Fees moderate. 


$2 in ADVANCE and $2 a MONTH 


Pays for a College Education at Home. 
Established 1891. 35,000 students and grady. 
ates. Courses in Electrical, Mechanical or Git Eee 
gineering; Mathematics; Chemistry; Mining; Archi. 
tectural or Mechanical Drawing ; Surveying; Plumbing 
Architecture; Metal Pattern Drafting; Prospecting: 
Book-Keeping ; Shorthand ; English Branches. . 

References in every city and town. All whe stud 
uaranteed success. e have helped thonsan 
o better positions. Circularfree. State subject 
you wish to study. 
INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box i003, Scranton, Pa. 





Don't 
Travel— 
Telephone 


FOR SERVICE APPLY TO 


NEW YORK TELEPHONE CO. 





WW. R. OSTRANDER & Co, 


22 DEY STREET, 
Manufacturers of 


SPEAKING TUBES, WHISTLEs, 





CONTRACT OFFICES: ANNUNCIATORS. 
18 Cortlandt, 16 Dey, 952 Broadway, 115 W. 38th Electric and Mechanical Bells, 
FACTORY, 


DE KALB AVENUE, 
BROOKLYN. 





Send for Illustrated 
Catalogue. 

















HARVARD UNIVERSITY. 


Lawrence Scientific School, 
OFFERS COURSES IN 
CIVIL ENGINEERING, 
MECHANICAL ENGINEERING, 
ELECTRICAL ENGINEERING, 
MINING AND METALLURGY, 
ARCHITECTURE. 


For Descriptive Pamphlet apply to 
M. CHAMBERLAIN, 
Secretary, 
N. S. SHALER, Dean, 


FOR SALE 


A complete street lighting plant 
to operate 250 24-C.-P. Series Incan- 
descent lamps, consisting of one 12x12 
Ideal Engine, nearly new; one I. B. 
Davis Pump, No. 2; one Berryman 
Heater, 150 H.-P.; two Mather 
Series-Wound Dynamos, Capacity 125 
24-C.-P. Lamps, each, together with 
shafting, pulleys, switchboard, etc., 
will be sold in whole or in part; also 
two 125-H.-P. Westinghouse Auto- 
matic Engines, in use less than a year; 
one %5-H.-P. Westinghouse Junior 
Engine, in use less than a year; one 
Horizontal, 14x42 Corliss, 75 H.-P., 
in good order. The above will be sold 
at a bargain, asthe Company have no 
further use for same. Address 
THE MANCHESTER LIGHT & POWER CO, 


Manchester, Conn. 


PRENTISS GLOGKS 


are made in all styles and 
grades and are just the thing 
for TIME PLANTS for FACTORIES, 
SCHOOLS and PUBLIC BUILDINGS 
Our specialty is everything 
electrical in connection with 
clocks. We make proGRAM 
clocks, TIME SWITCHES, MASTER 
clocks, ELEcTRIC clocks, cal 
ENDAR clocks and SIXTY-DAY 
clocks. 

Send for Catalogue No. 7396. 


Cambridge, Mass. 








Prentiss Clock Improvement Co, 
Room No, 739, 
49 DEY ST., NEW YORK CITY, 








RUBBER COVERED | 


WIRES AND CABLES | 
FOR EVERY SERVICE. | 
For Underground, Aerial and Submarine | 

use, “Safety” wires and cables have the in- 
dorsement of some of the largest users in the United States, | 
Write for our booklet containing the experience of users. | 
THE SAFETY INSULATED WIRE & CABLE CO., | 

225 to 239 West 28th Street, New York. 

LEONARD F. REQUA, General Manager. 


REM-SHO.. 


These machines, manufactured by the Remington Sholes Coc pany, Chicago, IIl., 
combine the very latest ideas in typewriter construction and possess many points of 
real merit. They are strong, simple, and made of the best matcriv]l. Among the many 
valuable features are: 























The Interchangeable Carriage, 
taking 14-in. paper. 


Rigid Roller-Bearing Curriage. 


Ball-Bearing Automatically 
locked Basket Shift. 


Perfect Adjustable Escapement. 
Perfect Paper Feed. 

Permanent Alignment. 
Straight-away Ribbon Feed. 


Universal Keyboard. 












USE THE BEST. 
John Weldon’s Hand-made CLIMBERS. 


JAMES S. BARRON & CO., Selling Agents, 


24-30 Hudson 8St., New York. 








Telephone Induction Coils, Ringer and Bridge Bell Magnets, Drop Magnets, etc. ,eto., als 
CAS LICHTING SPARK COILS, 
THE VARLEY DUPLEX MAGNET 6O., 138 Seventh Street, Jersey City, Nd. 
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> Tue MONARCH ENGINE-STOP 
and SPEED-LAMIT 


Protection to Life and Property 


SAFES WIFT—SURE 


No Connection with the Governor 
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WE CLOSE THE THROTTLE 
| ae Especially is this Device 
THE MONARCH ENCINE-STOP, Interior View. INDISPENSABLE to the Engines of 





~ $ELECTRIC LIGHT AND POWER STATIONS 


0, Ill 
nts of ‘ |x IS WELL KNOWN, when the fuses blow, caused by a Heavy 
— Short Circuit in the line, thereby suddenly relieving the Engine 
of its load, great danger from Racing is imminent; many bad acci- 
dents, due solely to this cause, entailing much damage to life and 
property, are matters of record. 

The use of the Monarch Stop and Speed-Limit  abso- 
lutely controls the Engine automatically, and prevents racing under 
any circumstances. By this device, also, the Engine can be shut 


4 down from any portion of the plant, by the use of Electric Buttons. 


BEST OF TESTIMONIALS 
= FURNISHED........ 


Write for Descriptive, Illustrated Catalogue. Just Out 


"CELE: 


fr Manufacturing C0. 


., als0 WATERBURY, CONN. AUTOMATIC SPEED-LIMIT. 
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ASSEMBLED COMMUTATORS 


Carried in Stock for all Standard 


STREET RAILWAY Mo ToRs., 


Pees 2 em) WE REFILL GOMMUTATORS 


~ And - mprove 
Workaan. s. fm by Morrell’s improved Hydraulic Process 
7° — which produces absolutely perfect results. 


Uy Aranleed 


A a / ARMATURE COILS CARRIED IN STOCK FOR ALL STANDARD STREET RAILWAY MOTORS 
ae THE MILLER-KNOBLOCK CO., 


YOU WILL THEN = = CUSTOMER. SOUTH BEND, INDIANA. 


GENERAL ‘STREET STERLING | 2335... 


INSULATING MA‘TERIAL 


RAILWAY SUPPLIES. | Sterling Supply & Mfg. Go,,"""Sur 2.3m 
SWITCHBOARDS, SWITCHES AND PANEL BOARDS, 


Ss. HILL ELECTRIC Co., 
SEND FOR CATALOCUE. N E Ww B E D FOR D, M A ss. Central Electric "Co., Chicago. 
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2 pean 
Fine lron Castings to Order. camuies |Clyde Line Excursions 
High-Grade Castings for Electrical Purposes. 


Made and Including Meals and Accommodations. 
Refilled 
Four Cupolas Run Daily. Separate Mixtures in Each. 
Castings from Very Small to Very Large. 


7 NEW YORK TO 
PROMPT DELIVERIES. LOW PRICES. 


S Armature Winding] CHARLESTON, S. C., 
Also Manufacturers of the well known “ COMPO” Brake Shoes. 
THE SESSIONS FOUNDRY CoO. 








WE ASK YOU FOR THE FIRST ORDER. 
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MACHINE TOOL CO., 


Designers and Builders of 


IMPROVED LABOR-SAVING ENGINE LATHES, PLANERS, SHAPERS, 
MILLING MACHINES, SCREW MACHINES, BRASS 
WORKING TOOLS, Etc. 


COMPLETE MACHINE-SHOP EQUIPMENTS. 


FARADAY CARBON CO., 


ELECTRIC LIGHT CARBONS, 
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Write for our 1898 Catalogue. 
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ALTERNATING AND 


Sales Offices in all large cities in the United States. 
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SHECHRESSOCOEHOHHEE BREWS 


Write for Our New Fan-Motor Pamphlet. 


General Electric Company, 


Principal Offices, SCHENECTADY, N. Y. 


For Canada, address Canadian Ceneral Electric Company, Ltd., Toronto, Canada. 
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. 4 One half a million people will visit the Twentieth Tri- 
ennial Exhibition of the Massachusetts Charitable 
Mechanics Association, October and November, 1898. 
Electricians and Manufacturers of electrical apparatus 
who wish to avail themselves of this opportunity, 
should send for prospectus, rules and conditions and 
application form for space. Entrance fee for electrical 
exhibits only Five Dollars. No charge for space or 
power. All machinery electrically driven. Plans and 
full particulars on application to HENRY D. DUPEE, 
Secretary, Executive Committee. . 99 
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BICYCLE LAMPS 
MANUFACTURED 
TO ORDER 
— A SPECIALTY 
GET OUR PRICES AND 


SPECIMENS BEFORE BUYING. 


THE BROWN -BIERCE 
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DAYTON. OHIO. 


WM. KLINE & CO. 
123 Liberty St., N. Y. 


Ww. R. CARTON 
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ENCLOSED 


SEND FOR NEW PRICE LIST. 


SHAWMUT FUSE 03 Feperat sr., 
Boston, mass. WIRE COMPANY. 


Tue Axrow Insucator ano Marsre Company, 


MANUFACTURERS OF 


Electrical Wiring Tubes. 


HIGHEST GRADE INSULATORS AND ELECTRICAL CLAY SPECIALTIES OF ALL KINDS. 
AKRON, OHIC. 
WESTERN OFFICE: 
McGILL & POMEROY, 


Monadnock Bullding, Chicago. 
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FOR SWITCHBOARD, RAILWAY 
AND MOTOR USE. 
All sizes of stranded and flexible wire 
and cables with Clark's insulation. 


Inspector Boston Fire Underwriters’ Union says: “A thoroughly rellable and 
desiraple wire In every respect.”’ 

















WRITE FOR PRICES. 
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our net prices are as low, if not lower than any other first-class insulated wire. 
mail Catalogues, with terms and discounts for quantities. 


EASTERN ELECTRIC CABLE COMPANY, 
HENRY A. CLARK. Treasurer and General Manager. 61-63 Hampshire St., BOSTON, MASS 


HERBEK™ H. EUSTIS, President and Electrician. 
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‘SHIP. 
‘CARBONS 





NO’TICE : 


The trade is informed that the Carbon Works of Julius Fuchs in Nuernberg 
is controlled solely by SCHIFF, JORDAN & COMPANY, and the prod- 


ucts of this world-renowned works now bear only our trade-mark, “SHIP 


CARBONS.” 


Carbons offered under any other trade-mark represented to be the product 


of the Carbon Works of Julius Fuchs are bogus and a fraud upon the public. 


These carbons have heretofore been sold extensively by an importer under 


another mark, and, to avoid an inferior article, see that every carbon is stamped 


“SHIP. CARBON 















= 








(Trade Mark.) 


VIENNA-NUGRNBERG. 


The quality has not been changed, only the trade-mark. 


Don’t be deceived. 


SCHIFF, JORDAN & CO., 


Headquarters for genuine Highest Grade Imported Carbons, 





232-234 Greenwich Street, New York. 
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BOSTON, 6O STATE ST. SANTIAGO DE CUBA 





CHICAGO AGENTS: ILLINOIS ELECTRIC CO., 239 MADISON ST, 
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>. MAKE THE 


REST CLIMBERS 


ON EARTH. 


KersTone ELecraic lastaumenT Co. 


PORTABLE VOLTMETERS for DIRECT 
Sm a and ALTERNATING-CURRENT 
pT ll? | , \ CIRCUITS. 


Are forged entirely from one piece of 
the best steel. No riveting of spur or 


loops. Sent on receipt of $2.00. 

We will refund the money on any DIRECT READINC, SENSITIVE AND 
pair that is not entirely satisfactory in ABSOLUTELY ACCURATE ..... 
every way Dead-Beat Without the Use of a Mechanical Brake. 


Mounted in polished mahogany case. 

Reversing switch mounted on each instrument. 

All ranges from 12 volts to 700 volts in single or 
double scales, with or without multipliers. 


WRITE FOR PRICES. 


We manufacture a full line of Switchboard Instru- 
ments for Central Stations and Isolated Plants. 


Oshkosh Logging Tool Co. 


OSHKOSH, WIS. 














Catalogues and Prices on application. 


PLEASE MENTION T™'® Paret,wHen amewenms | oor STREET 8 MONTAOMERY AVENUE, Phlapia, 
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Wosttaghouse Bite, Sizes and 
STANDARD UNDERGROUND CABLE COMPANY, * =e: ial 
918 cotandt bie, 

CEMENT Write for san 
rare" ELECTRIG GABLES, eens CONDUITS. poy es 
RUBBER a 642 The Bookery, WIRES and CABLES. plesand panda sigs itions 

— OYOVE RED AND > WIRES. 7: TELEPHONE, TELEGRAPH, 607 Seaety Bitgs NATIONAL INDIA RUBBER C0 
WEATHERPROOF ELECTRIC LIGHT AND POWER.  $t. Louis, Mc. | FACTORY AND GENERAL OFFICES, BRISTOL, R. I. A. 0. Schoommaker 


158 WILLIAM ST., NEW YORK 


THE S$. K. G. SYSTEM 


A COMPLETE SYSTEM FOR 


Long-Distance Transmission. Central Station Distribution. 
Mill and Factory Equipment. 


GENERATORS WILL BE WOUND AND 
GUARANTEED FOR AN ELECTRO-MOTIVE a | 0, 000 VO : j Ss. 
FORGE AS HIGH AS . 



























CORRESPONDENCE SOLICITED. 


STANLEY ELECTR MANUFACTURING COMPANY, 


PITTSFIELD, MASS. U. S. A. 


BRANCH OFFICES: 







BOSTON, ° e e _ ‘ Equitable Building. CHICAGO, . ‘ ‘ 1506 Marquette Building. 
NEW YORK, e * e e 39 Cortlandt Street. Hi SAN F RANCISCO, e e 300 California Street. 
ST. LOUIS, ° ° e Western Electrical Supply Co. ANDERSON, S. C. 





The ROYAL ELECTRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture and sale of the S. K. C. System in Canada. 
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RECEIVED THE ONLY MEDALS OF AWARD FOR RUBBER-COVERED WIRES AND CABLES, 


PARIS, 1867, WORLD’S FAIR, CHICAGO, 1893. PHILADELPHIA, (876, 


INSULATED WIRES AND CABLES. 


Aerial, Underground, Submarine, Interior, 
Telephone, Telegraph, Power and Lighting. 


KERITE TAPE. 
W. R. BRIXEY, Sole Manufacturer. 


California Electrical Works, SAis FRANCISCO. Wallace Electric So-, OBIOAGO. 
New Orleans Electric Company, NEW ORLEANS. 203 BROADWAY, NEW YORK. Sadako Monten Woche Sarna 12, BY, 


WATER WHEELS «*° MOTORS: WEATHERPROOF WIRE. 











FOR 


HYDRAULIC 
PLANTS 


AGENCIES: 
WESTERN ELECTRIC CO., New York. 
ELECTRIC APPLIANCE c0., Chicago. 
PETTINGELL-ANDREWS 0., Boston. 






OF EVERY ELECTRICAL ENGINEERING CO., Minneapolis. 
DESCRIPTION. ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis. 
, ; P THE BRADFORD BELTING CO., Cincinnati. 
Either in large units or small ap 


paratus for domestic lighting, operat- 


Phillips Insulated Wire Co., 


Office and Factory, PAWTUCKET, RB. I. 


ing fans, lathes, saws, etc. 


SEND FOR CATALOGUE. 


AMERICRN IMPULSE WHEL CO., OF NEW YORK, | 
P # B INSULATING COMPOUNDS 


An elaborate essay, treating ARE THE STANDARD. 
odern of the construction of Switch 
boards for all purposes, together 
r with a historical sketch of the AND AND 
= ‘ 
witchboat OS appliances used thereon, from 


the inception of the art to the 




















, " = ELECTRICAL COMPOUNDS. INSULATING TAPE. 
BY present time. Fully illustrated 
ALBERT B. HERRICK. with several hundred cuts, dia- 
grams, tables, ete, especially 
oe prepared for this publication, AND AND 
. the whole forming a very hand 
° some book of 220 pages, printed ARMATURE AND FIELD RUBEROID MOTOR CLOTH. 
Tue Currer Evecrricat AND Mre. Co. on super-calendered paper, 9 x 11 COIL VARNISH. 
1112 Sansom St. PHILADELPHTA. inches, and bound in vellum 
cloth. Price, $3.00, by express : Manufactured hy THE STANDARD PAINT COMPANY, 
First Edition is now ready. ’ : . 
Second Edition on press. prepaid ' Chicago Office, 189 Fifth Ave. 81-83 JOHN STREET, N. Y, Write for Particulars. 





“SHIP CARBONS” 


Made in NUERNBERC and VIENNA. 


Are absolutely of the Highest Grade, and cannot be equalied. See that every 
Carbon bears our : 


| 
i 4 Special Carbons for Long-Burning Arc Lamps. 
TRADE MARK 4iE3 Carbons for Direct and “Alternating Current Lamps, 
+ Search Lights, etc. WRITE FOR PRICES, 


~ Cru Fr, JORDAN oe 


232-234 GREENWICH STREET, - - Bu <3 VV a © BS Oe = 





L. E. FRORUP, General Sales Agent. TELEPHONE, 4802 CORTLANDT. RALPH STRASCHNOW, Gen’! Manager. 








